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regrinding. Machines made in all standard types and sizes. 






IW vite jor free catalog A. 


Landis Machine Company 


Waynesboro, Pa., U. S. A. 





The Walter H. Foster Co.. 50 Church St... New York, N. Y. : 
Schuchardt & S« hutte Berlin, v ienna, Be Petershurg, Stockholm Bu i vn est Schuchardt 
& Schutte, 34 Victoria St.. Westminster, London, Sole As ents for Great Britain, Ire —_— ; 
British C olo nie Schuchardt & Sehutte, 0 Kiang Ite mT Shi ing ai. Sole Agents for Chit 
and Jap an. Marshall & Huschart Maa‘ rhine ry Co., Chicago, St mis ‘indion polis Man- 
ning, Maxwell & Moore, San Francis 


AAA 





OOO: 











Selling—AMERICAN MACHINIST—Section. July 28, 1910. 


For Milling Cams and 
Other Irregular Shapes 


Bement Vertical Millers 











T is a difficult proposition to at- 
tempt a make-shift operation on 
your standard miller in hopes of 
getting out a satisfactory cam shape 


or other irregular shape. 


It will probably take your man a 
good part of the day to get the ma- 
chine ready, and he will probably 
spoil a number of castings until he 
has obtained the proper adjust- 
ments. In the meantime it ties up 
your standard milling machine that 
ought to be used to get out the 


work for which it was intended. 


Make-shift operations make ex- 
act duplication very difficult. They 
demonstrate poor economy. 





The Bement Vertical Milling 
Machine with Profiling Attachment 
can do equally as good work as a special cam cutting machine. And it is not a single purpose 
machine, such as a cam cutter. It is an invaluable machine for a great variety of work 


66-inch Bement Vertical Milling Machine with Profiling Attachment, 


impossible on a slotter and cam cutter. 


Write jor Catalog ‘Vertical Millers.” 


Niles-Bement-Pond Company 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


SALES OFFICES: Boston: Oliver Bldg Chicago: Commercial National Bank Ridg Detroit: Majestic Bidg. Pittsburg: Frick Bldg. 
St. Loui 516 North 3rd St Philadelphia: 21st and Callowhill Sts Rirmingham, Ala.: Brown-Marx Bldg Agents: The Canadian 
Fairbanks (Co Ltd Montreal, St. John, Toronto, Winnipeg. Calgary and Vancouver Agents for California. Nevada and Arizona: Ilarron 
Rickard & MeCone mio Townsend St San Frapreciseo. Cal.. and 164-8 North Los Angeles St los Angeles, Cal. Ing. Ereole Vaghi, Milan, 
Italy IK. G. Kretschmer & Co Frankfort a-M.. Germany F. W. Horne. 70 ¢ Yokohama, Japan. 


(See pages 43, 44, 45, 46, 47 and 48) 
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Foundry for Casting ‘Transtormers 


The new foundry of the Generc! Elec- 
tric Company, at Pittsfield, Mass., an in- 
terior view of which is shown in Fig. 
1, has many novel features ‘that are 
worthy of mention. The changes and 
improvements that have been taking place 
in the foundry business in the last few 
years are revolutionizing that industry 
so that the modern foundry, properly 
«quipped, is enabled to produce castings 
at a fraction of the cost of the old style 
foundry that relies on skilled hand labor 
alone. 

As will be seen in Fig. 1, the gangway 
has a double track with numerous cross- 
overs, for moving about the flasks and 
molds, and for bringing the molten metal 
in ladle cars to the molders’ floor. In 
the lower right-hand corner will be seen 
a grate on which the molds are dumped 
so the sand will pass through to the base- 
ment and leave the castings clear of the 
molding sand. One of these is located 
on each molding floor. 

Each molders’ floor is also supplied 
with an individual electric crane for 
handling the different parts of the mold, 
setting the cores, etc. Inside the wooden 
boxes marked C D, etc., down each side 
of the room are the bucket elevators 
that bring the sand up from the base- 
ment. Stripping plates are used to a 
large extent as well as molding machines 
of various types. 
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New FouNpbrRY OF GENERAL 


Editorial Correspondence 








A foundry equipped with 
individual electric cranes, 
grates on which to dump 
the molds so the sand will 
fall to the cellar, there to be 
cut over and conveyed by 
elevators back to molders’ 
floor, so it can be kept an 
continuous Use. 

Methods used in making 
the molds and and 
the apparatus used for con- 
tinuously pouring them 
after the first few molds have 
been set up. 
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SAND House AND Dust COLLECTOR 


In Fig. 2 is shown the new sand house. 
This is a brick and concrete building 
that is placed alongside of the foundry 
building and detached from it. A rail- 
road track has been placed in the center 
of the building so that the cars can be 
run inside and the sand transferred di- 
rect to the numerous bins in which it is 
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stored. From the storehouse the sand 
can be sent down a chute to the basement 
of the foundry in which it is prepared for 
the molders and conveyed to their re- 
spective floors. 

Alongside of the sand house is shown 
the dust collector. Dust enters this col- 
lector through the pipe that comes out of 
the basement window, where the casting- 
cleaning room is located; the castings be- 
ing cleaned in one end of the basement. 
From this main pipe, numerous branches 
are diverted to various parts of the clean- 
ing room. 

As will be seen, a track is laid under 
the collector. Special cars are run on 
this track, under the three spouts with 
which the collector is supplied. The dust, 
dirt and waste material are then dropped 
into this car which, when filled, is 
wheeled to the dump. 

In Fig. 4 is shown a section of the 
basement; one of which is under each 
box marked C D, etc., in Fig. 1. Here 
the sand is cut over and prepared for the 
molders’ use and shoveled into the pits. 
The bucket conveyer then picks it up and 
carries it to the molders above. 


MoLperRs’ FLoor 


A typical view of one of the many 
molders’ floors is shown in Fig. 3. At A 
is located the grate on which the molds 
are shaken out. They are built up on 
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Fic. 2. NEw 
each side of the grate. At B is located 
the box in which the bucket conveyer 
brings the sand from:the basement. The 
sand drops out of the chutes like the one 
shown at C and piles up on the bench 
ready for the molder to use. 

At D is shown the individual electric 
crane: of which is located on each 
molders’ floor. It is shown as it is lift- 
ing up the drag part of the mold, on which 


one 


SAND HOUSE AND Dust COLLECTOR 


has been molded the green-sand core. 
The switch for turning on and off the 
current is shown on the wall at E, and 
the handle for operating the crane is 
shown at F. 

By turning this handle to one position 
the crane can be made to move lengthwise 
of the molders’ floor, which would be 
across the shop, on the beams shown 
overhead. By moving the handle to an- 
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Fic. 3. 


INDIVIDUAL MOLDER’s FLOOR 
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other position the crane is made to travel 
across the molders’ floor. Thus the crane 
will handle work in any part of the space 
between the two overhead beams for the 
entire width of the shop. If two cranes 
are required to handle an extra heavy 
piece, it can be run across the shop and 
used in conjunction with the one on that 
side. 


MOLDING METHODS 


In Fig. 5 is shown the method of mold- 
ing the pattern. A large part of this work 
is made in three-part flasks and the il- 
lustration shows the pattern as it has 
been rammed up in the cheek, the part- 











Fic. 4. ELEVATING SAND FROM BASEMENT 


ing made, the cope rammed up and lifted 
off ready to draw the pattern. The cheek 
of the mold is located over a pit and 
on top of this pit the pattern is located 
on a stripping plate. 

When the ramming is completed in this 
case, the pattern is drawn down through 
the stripping plate and out of the bottom 
of the cheek by turning the handle G. 
The location of this pit on the molders’ 
floor can be seen by the same handle, 
also marked G in Fig. 3. There the cheek 
has been turned on its side on the box 
and the cope has been rolled over against 
a finished mold. 


GREEN SAND CORE 


While the molder has been ramming 
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up the pattern in the cheek and cope, the guide the cheek to its proper position as 
helper has been ramming up the core, it is being lowered upon the drag, by the 
which is made of green sand, in the drag individual crane, as shown in Fig. 7. Af- 
of the mold. After this core has been ter the cheek has been clamped into po- 
rammed up and turned over, and the core sition, the cope shown at H, in Fig. 5, 
box lifted off by the individual crane, it is located on top of it and clamped as 
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Fic. 5. MOLDING PATTERN IN CHEEK ON STRIKING PLATE ° : 7 
Fic. 7. LowerRinG CHEEK OVER GREEN 


SAND CORE 
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Fic. 6. Core SAND MIXER AND ELEVATORS 


is ready to lower the check onto. The shown by the molds /, in Fig. 3, which 
core box, just as it has been lifted off, are ready to pour. 
leaving the green sand core in the drag, 
is shown in Fig. 8. 

After the core box has been lifted off As soon as enough molds are prepared 
the drag, two long rods are placed in the in the morning for pouring, the hot metal Fic. 8. STRIPPING OFF THE GREEN SAND 
holes in the flange of the flask and these is brought to the molders’ floor by the Core Box 


CONTINUOUS POURING 
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ladlemen, in ladle cars, and the pouring 
is kept up continuously for the rest of 
the day. This is due to the fact that the 
molds can be shaken out as soon as the 
metal solidifies, when the sand immedi- 
ately drops to the basement out of the 
molders’ way and the castings are imme- 
diately removed to the cleaning room. 
This leaves the floor cleaned and the 
flasks ready to start building other molds 
without any time being lost. The sand 
falling into the basement, being cut over 
and elevated to the molders’ bench, it is 
used over and over again during the day. 


Mixinc Core SAND 


At the end of the foundry is located the 
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core room and the core sand is all mixed 
in the basement and conveyed to the 
core-room floor*the same as the molder 
sand. The basement, however, is parti- 
tioned off so that the molders’ and core- 
makers’ sand will not get mixed and the 
dust from either part affect the other. 
The core sands are all cleaned and mixed 
in the special machine shown in Fig. 6. 
The sand, as it comes from the sand- 
house, is dumped onto the basement floor 
and then shoveled into the pit at J. It 
is there picked up by the buckets and 
conveyed to the top of the machine, where 
it is dumped onto a vibrating screen. 
This screens out all of the coarse gravel 
or foreign substances that might be in 
the sand. After this it is moved through 
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the half-round steel tank K, by revolving 
spirally set knives that cut it up and mix 
it with the binders, compounds or other 
materials that may be desired and from 
there it is dumped into the upper end 
of the inclined retort L. There it is 
ground up thoroughly, mixed and dropped 
into a bin from which it is picked up 
by the buckets and conveyed to the core- 
makers’ floor. 

By this means a core sand is obtained 
that is more evenly mixed, more uniform 
in size, and freer from foreign substances 
or pebbles than any of the sands that are 
mixed by hand. With the exception of 
one man to see tnat this special machine 
is fed properly, the work of mixing the 
sands is done entirely automatically. 








Notes on the Cooperative System 


It is difficult to formulate a simple 
comprehensive statement of the principle 
underlying the codperative system. Var- 
ious attempts have been made to condense 
it into one sentence, as, for instance, 
“Hitching the school and shop abreast, 
rather than in tandem;” “combining the- 
ory and practice.” In former papers, this 
statement has been used: “The practical 


side of engineering, that is, the tech- 
nique, can be learned only in a shop 
working under commercial conditions, 


and the theory underlying the technique 
can be taught only in a school by skilled 
teachers.”’ Perhaps the best statement 
of the fundamental idea is this: “The 
practice of engineering cannot be learned 
in a university; it can be learned only 
where engineering is practised, namely, 
ir the shop or field. The theory under- 
lying the practice may be obtained out- 
side of the university, but can be best 
obtained in an organized system of in- 
struction under skilled teachers.” 

It should not require much argument 
to show that the practice and the the- 
ory underlying it should be taught simul- 
taneously, if possible. As a matter of 
fact, the whole argument for the codp- 
erative course, together with the investi- 
gation which led to it, would make a 
long and involved statement, and while 
it might prove more conclusive than any 
simple expression, we have always felt 
that the demonstration of the scheme, to- 
gether with a statement of the results 
achieved year by year, would be more 
effective. While we still believe the ac- 
tnal demonstration to be better than the 
argument, we find that many erroneous 
impressions prevail concerning our work. 


ALTERNATE WEEK ARRANGEMENT MERELY 
A Deralt 

Curiously enough, many people think 

that the basic idea in the codperative 

system is the alternate-week arrange- 

The plan by which theory and 

are combined and cofrdinated 


ment 
practice 


By Herman Schneidert 








This system in the bust- 
ness of training engineers 
has a tremendous reflex ac- 
tion for good on the univer- 
sity, has brought about a 
co-ordination o} courses 
never possible bejore and is 


jound to stimulate the scien- 


tific spirit in the students. 
Lhe alternate week plan is 
not fundamental but is 


merely a detail. 




















*Tl’resented at the annual convention of the 
Society for the Vromotion of Enginecring 
education 


fDean of the College of Engineering, Uni- 


versity of Cincinnati. 


is merely a detail and the alternate-week 
scheme which we use is the one which 
happens to fit our local conditions the 
best. Even in our own are 
devising different systems of coéperation. 

For instance, after four years of ex- 
periment we have decided to operate the 
cooperative courses in electrical, me- 
chanical and metallurgical engineering 
on the alternate-week plan 11 months 
in the year, reducing the length of the 
courses from six years to five years. 

In civil enginering, we have the alter- 
nate-week scheme eight months in the 
vear, and for the summer months we 
have made an arrangement with the Un- 
ion Pacific Railroad Company, whereby 
our students obtain field work in rail- 
roading, together with instruction given 
by the railroad company. In chemical 


school we 


, 
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engineering there will be a marked de- 
parture, according to our present plans, 
from both of these details of operation. 
It must be evident that for different lo- 
calities, different means of getting theory 
and practice together will be used, and, 
also, in different courses the ratio of 
theory to practice will vary. For ex- 
ample, the University of Wisconsin prob- 
ably could not operate on the alternate- 
week plan because of its distance from 
the factories of the State. It could es-. 
tablish a faculty in Milwaukee and have 
an alternate week or fortnight scheme; 
but if the faculty remained in Madison 
the plan would probably be to have eight 
menths of instruction at Madison and 
four months of scheduled shop work with 
coérdination in Milwaukee, using four 
rotating sections so that the shops would 
always have the same quota of student 
apprentices. Such a plan as this would 
be a codperative scheme, of course, but 
would have a less amount of shop work, 
and in the opinion of some of our critics, 
would be a more beneficial arrangement 
than the one which we believe to be the 
best for our conditions in Cincinnati. 
Further, in coéperative law, medical, 
commercial, agricultural, architectural or 
mining courses, it is evident that the 
amount and character of practice would 
vary greatly. I believe, and sincerely 
hope that there will be many forms of 
the codperative system adopted t- differ. 
ent institutions and out of all of these 
we shall probably get, by experiment, the 
best forms. I can readily see that some 
of the more conservative Eastern institu- 
tions will hesitate to tie up as intimately 
with commercial shops as we have done 
in Cincinnati. It is probable that they 
will adopt some form of the codéperative 
system with a less amount of outside 
practical work, making the work less 


rigorous, and devising their details so 
as to cause the least amount of disturb- 
ance to their present systems. Four years 
of experience in oneratine our codépera- 
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tive courses, however, leads me to expect 
failure for any codperative scheme which 
is not made commercially profitable for 
the shops, which does not start the stu- 
dent at the very bottom of the practice 
of engineering, which eliminates the hard 
work that the regular mechanics do or 
the regular hours they maintain, or which 
modifies the shop discipline simply be- 
cause the apprentices are university stu- 
dents. Any attempt to evade the disci- 
plinary conditions which have through 
the ages made strong men, while it may 
be an advance on the old four-year sys- 
tem, wil] not meet the expectations of 
its sponsors 

These thoughts are born of the ques- 
tions so frequently asked us by college 
teachers not situated in industrial centers 
and by others who are in factory com- 
munities, but who have a vague fear that 
somehow the standard of their scholastic 
work, their dignity and their indepen- 
dence will be jeopardized by contact with 
the wicked world, 


OPPOSITION TO PmysicCAL WorRK 


Lt is astonishing how much opposi- 
tion there is to that part of our system 
which requires a student to do the hard 
physical work of laborers and mechanics. 
Engineering professors, particularly, and 
in some cases practising graduates from 
four-year courses, seem to feel strongly 
that the high plane upon which the en- 
gineering profession is supposed to be, 
is in danger of being let down a peg, if 
embryo engineers begin their careers as 
apprentices. I have never been able to 
get a crystallized, logical statement of 
these objections. Personally, I believe 
that a goodly amount of physical work 
in contact with those whose lot it is to 
labor should be required of every young 
man in his formative years, no matter 
what his position in life is, or is to be. 
Especially should it be required of fu- 
ture engineers. Strong men have always 
grown stronger and better through this 
contact and competition, and the weaker 
ones find their levels more quickly than 
in any other way. 

Why an engineering college should not 
adopt Nature’s rigorous methods of find- 
ing leaders is not evident, and if engin- 
eering education should be for any par- 
ticular purpose, it should certainly be for 
the training of leaders-in production and 
ennstruction. Surely, a youth approach- 
ing manhood who does not feel within 
him the craving to measure his strength 
of body and mind with those who do the 
day’s work lacks certain qualities neces- 
sary for leadership; and should not, 
therefore, get the training intended for 
leadership. And if he does have the crav- 
ing, let him satisfy it; let him grow 
naturally, guide his growth, and supple- 
ment it with proper intellectual instruc- 
tion. 

In our opinion, the man who has not 
the will and willingness to do physical 
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labor in the practical engineering world 
is not a promising candidate for the en- 
gineering school; nor do we believe that 
imitation work in imitation shops should 
be offered to the students as an equally 
good, but easier and more dignified sub- 
stitute for the character-building, man- 
making real work of real shops. Indecd, 
there is a sort of academic snobbishness, 
most unwholesome for the students, and 
most undemocratic in its essence, which 
looks askance at all knowledge that does 
not come by the book, and which feels 
that between the practical and the intel- 
lectual there is a great gulf fixed. 


THE BUSINESS OF TRAINING ENGINEERS 


Now I assume that we are in the busi- 
ness of training men for the practice of 
engineering; and I further take it that 
the practice of engineering means the 
economical use of the forces and re- 
sources of nature for the benefit of man- 
kind. The day has come when we must 
place honest emphasis on the word 
“economical;” we must also remember 
that mankind means all men, the major- 
ity of whom are those who produce and 
construct in using the resources of na- 
ture. We are, in fact, servants of each 
other, and in this mutual but complex 
interdependence of production, we have 
for some time been leading surely to a 
crisis. which grows more acute as the 
nation becomes more industrial, and 
which will necessitate the solution of two 
problems: First, the elimination of 
waste in production, and secondly, the 
scientific use of labor to the end that 
it may be most efficient, best rewarded 
and properly conserved. These are mat- 
ters not for the lawyer and politician, 
but for the engineer. That day is pass- 
ing when the magnificent waste of men 
and materials can be an ignored conse- 
quence of achievement. 

The integration of a multitude of shop 
errors between the limits of January 1 
and December 31 is now as much an en- 
gineering problem as the most delicate 
deduction in calculus. The training ne- 
cessary to find all the factors which en- 
ter into this integral equation is just as 
much a part of engineering education as 
is mathematics. A working knowledge 
of the toxins of fatigue is as important, 
to say the least, as an ability to discover 
and eliminate the impurities in castings. 
To conserve the years of labor is as 
much a part of economical engineering 
as to find a good preservative coating for 
bridges. A knowledge of the limitations, 
the weaknesses, the group subleties of 
men, is as requisite as a similar knowl- 
edge of materials. 

If we are to have a saving solution 
of this broad engineering problem of 
conservation in production, the men who 
tackle it must be initially aggressive in 
spirit and keen of mind; they must be 
deeply versed in science; they must have 
a thorough and intimate knowledge of 


149 


men and materials; their instruction in 
the humanities must give them breadth 
of: vision, and the resultant breadth of 
tolerance; and they must know the real 
problem as it is. 


THE REFLEX ACTION ON THE UNIVERSITY 


In joining with producing and con- 
structing concerns to train young men 
for this type of engineering activity, we 
anticipated that there would be a reflex 


action on the engineering college. The 
reaction was not slow in coming, It was 
more in the nature of a flareback. My 


telephone was very busy that first half 
year: “That cub you sent down here,” 
the voice would say, “thinks this is a 
university. He won’t work.” It did not 
take us long to learn that it was neces- 
sary to paint the shop end of the course 
to aspiring Edisons in broad, black, 
greasy, sweaty strokes. One after an- 
other, young men came to inquire about 
the work and one after another they 
would surrender to their mental aversion 
for early hours and much grime. But 
there was a fine residue from the sifting, 
a residue that meant business. Each year 
our list of applicants has grown and 
the selection has been more and more 
rigid; as a result, our losses during the 
summer tryout decreased as the follow- 
ing table indicates: 


LOSSES DURING SUMMER TRIAL PER- 
IO IN PER CENT. 

Year. 

1906, Salis datas ena etal ee ee 10.0 

107 ae dein iad lad wins ok wb eacat le as aka -- woe 

TOON (>evelaeeeé6es rer re 13.6 

roo Seenee “eek 8.1 


We also learned that first year, and 
have had it verified each year since, 
that the shop will spot a yellow streak in 
a man before the university even suspects 
it. An attempt to sneak spoiled work 
through is never a great success. It is 
not even a commendable failure, and the 
rest of the workmen view it with tersely 
expressed disgust. It requires only a few 
days for a young man to realize that he 
must stand squarely on his own merits 
and that most of the men in overalls 
about him are a peculiarly keen lot of 
men worth cultivating. And this is when 
young Edison begins his combination 
course in tact and integrity. 

We at the college end soon found our 
work under a scrunity and criticism, with 
final judgment suspended, and this too 
from a source which does not hesitate to 
scrutinize and criticize. We are brought 
face to face with the failure of a uni- 
versity department as we never are in 
our four-year courses. A _ student, let 
us say, has finished successfully his work 
in physics; some day he does a fool 
thing in the shop which indicates that he 
knows very little about the subject. When 
you confront him with the fool thing 
and with the fact that he should have 
known better because he had been taught 
the theory governing it, you find his 
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grasp on the theory to be very feeble. 
It is not a part of his working organism. 


THE CO-ORDINATION OF COURSES 


Experiences of this sort caused a 
serious introspection on the part of our 
teachers, and a consequent readjustment 
of our courses and methods. We soon 
found that much of our trouble resulted 
lack of codrdination between 
After trying various plans to 
remedy this, we now have a system 
whereby each course is charted in a circle 
clockwise by weeks. At the periphery 
of the circle are the names of the teachers 
who tie to the particular work of any 
Every teacher gets a copy of 
every course chart. The instructor in 
charge of the course is chairman of a 
committee on that course, the other mem- 
bers being those whose work correlates 
with his. In this way a number of men 
may teach a subject which was formerly 
taught by one man. For example, the 
professor of metallurgy enters the bridge- 
design and testing-laboratory courses at 
apprepriate times; the professor of in- 
dustrial chemistry gives part of the course 


from a 


courses. 


week. 


in cement. 

Our experience also taught us that it 
was necessary to have a separate set of 
men to codrdinate the work of the shop 
with the work of the university. A de- 
partment was started to do this, and men 
were appointed of the grade of assistant 
professor and with the title of codrdi- 
nator. The shop codrdinator is a college 
graduate acquainted with shop practice. 
He spends every morning at the university 
and every afternoon in the shops. His 
function is to make a direct weekly co- 
ordination of the work of the shop with 
the theory of the university. One after- 
noon, for example, he may be at the 
shops of a local manufacturing company, 
student ap- 
know what 


the 
will 


where he will observe 
prentices at work. He 


they are turning out, their speeds, their 


feeds and cuts, the angle of the tool, 
how the batch of work is ticketed, how 
the work is set up, the power drive, 


everything important in connection with 
the operation. 

The next week these young men will 
be grouped together with their class- 
mates for two periods in class, when he 
will explain the functions of the particular 
articles on which the students were work- 
ing, in the machine which the local man- 
ufacturing company builds. He will take 
up all questions of speeds, feeds, cuts, 
accuracy, etc. Figuratively speaking, he 
will take from the student apprentices 
the blinders which would restrict their 
vision except for this explanatory work. 
The ticketing of the batch of work is gone 
into. and the system of shop routing is 
explained. Ultimately all problems of 


shop organization, shop accounting, cost 
keeping, shop planning, power transmis- 
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sion, heating, lighting, etc., are discussed 
during the course. 

In conjunction with this, a card system 
is employed by means of which every- 
thing the student does in the shop that 
exemplifies a theory taught in the uni- 
versity, is called in detail to the attention 
of the teacher of theory, so that when 
the student comes to that particular 
theory, the exemplifications which he has 
had in his practical work in the shop 
are called to his attention. It will be 
seen, then, that out of the student’s own 
experience is drawn much of his course 
in mechanism, thermodynamics, machine 
design, strength of materials, shop eco- 
nomics, etc. 

This system has been in operation for 
one year, and is one of the most valuable 
additions we have made to the scheme. 
The codrdinators have made a careful 
study of each shop, and are now com- 
pleting organization charts showing the 
path which a student can most profitably 
follow through the shop. In addition to 
the shop chart, a chart is made for every 
individual student which indicates how 
closely this path has been followed, and 
why there have been deviations, if any. 
These charts are the result of four years 
of closely observed experiment on the 
part of the university and the shops, and 
have been worked out by conferences 
between shop coodrdinators and shop 
superintendents. 


THE 


Our critics have always felt that the 
amount of work given would tend to kill 
the scientific spirit, and to instill a too 
practical one. A recent occurrence worth 
mentioning in this connection, was a meet- 
ing of all the codperative students with 
the faculty to discuss the five-year, 11- 
month plan of operation. At this meeting 
the students who have been with us 
three or four years strongly expressed the 
hope that the course would be made six 
years long, 11 months of the year. None 
of the students wanted a six-year course, 
nine months of the year. 

When the vote was finally taken, it 
was found that all the men who had had 
three or four years of the work wanted 
a six-year course, 11 months of the year, 
while the younger men were unanimously 
in favor of a five-year course, 11 months 
of the year. The reason given for their 
attitude by the older co6perative students 
was that they wanted to take up in the 
university, advanced scientific work of 
a post-graduate grade, together with cer- 
tain academic subjects such as psychology 
and logic, and that they desired also to 
take a more comprehensive group of 
technical subjects than is usually given 
in any engineering course. That is to 
say, they have become so impressed in 
the shop with the broader aspects of 
engineering, that they desire to touch 
not only the technical subjects of their 
own courses. but also many of the tech- 


SCIENTIFIC SpiriIT Is Not KILLED 
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nical subjects of other engineering 
courses. 

As a result, courses will be arranged 
so that men, on graduating after 5 years, 
will be enabled to take one or two ad- 
ditional years if they so desire. This 
attitude was not surprising to those of 
the faculty who were watching the de- 
velopment of the codperative students. 
A curious, and, I think, entirely unusual 
situation was developed in the meeting, 
when nearly every speaker on the stu- 
dents’ side solemnly warned the faculty 
that no measures should be taken which 
would in any way endanger the high 
standard of the codperative course in 
the university. 

Of course, our experience in four years 
of operation has enabled us to determine 
in advance that the usual work of the 
four-year theoretical course could be car- 
ried on by coéperative students in five 
years of half-time work 11 months of the 
year, even though the standard main- 
tained in the codperative work is much 
higher than that of the four-year courses. 
A student’s rating, by the way, is not de- 
termined by examination, but by a 
record of daily efficiency. We have 
abolished examinations, but pay very 
close attention in the weekly faculty 
meetings to the weekly records of our co- 
operative students. Short written tests 
are given frequently, and without ad- 
vance notice. A certain pace is set and 
if the student cannot or will not maintain 
it, he is dropped from the course. 


TEACHING How TO TACKLE A PROBLEM 


We are more and more convinced that 
the best thing a university can teach an 
engineering student, is how to tackle a 
problem, and to this end most of our 
summer work is devised. All of the sum- 
mer work in the university is to be con- 
structive, following the analytical work 
of the previous year’s theory. For ex- 
ample, the student’s first problem will 
be something like this: “There is a 
barrel of rock salt; you are supposed to 
have a certain knowledge of theoretical 
chemistry after your year’s work. Here 
is the laboratory; here, also are the nec- 
essary industrial implements; over there 
is the library. Now go and make four 
pounds of table salt. At five o’clock each 
day let us have a written report on what 
you have accomplished.” 

Following this and other simple prob- 
lems, the work becomes more complex, 
leading into boiler compounds and metal- 
lurgy. The student will be compelled to 
rely almost entirely on his own resources, 
except for critical suggestions following 
errors, and by the time he has reached 
his third summer, it is hoped that he 
will be able to use the laboratory, the 
library and his theoretical knowledge to 
make a logical and effective attack on 
a new piece of constructive work. In his 
last vear he will have several problems 
which will involve theoretical considera. 
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tions that he has never met, except, per- 
haps, in the fundamentals of physics. 
Many additional changes in curriculum 
and method are in process of develop- 
ment, looking to a more rigorous mental 
and physical training of our young men 
for work in production and construction. 
And though a few of our students upon 
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graduation will become teachers of future 
codperative students, and a few more, 
temperamentally fitted for work in pure 
science, will join the freemasonry of 
those who explore. beyond the ranges of 
the known, the majority will continue in 
the more prosaic business of helping to 
do the world’s work. And these will 
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bring to their tasks a working knowledge 
of the many-sided life of the shop and 
field, coupled with an ability to apply to 
it the rapidly increasing fund of ma- 
terial which the pure scientists uncover, 
to the end that the yield may be gréater 
and the spirit of the labor brighter. And 
this, I take it, is engineering. 








Welding 


The subject of locomotive frame fail- 
ures and welding with oil has been given 
considerable prominence of late. Some 
good results have been recorded, but still 
some are skeptical of the desirability of 
this method, it being such a departure 


ocomotive Frames 


By J. S. Pearce* 


fectly they were made. The transmis- 
sion-pin hole was plugged and welded up 
and afterward drilled out. This gave an 
opportunity to examine the weld clear 














Fic. 1. BROKEN SIDE FRAME BEFORE WELDING 


from past practice. I feel convinced that 
anyone who takes hold of this method 
will soon prove that the results are as 
durable as the old method on the black- 
smith forge and the job can be done with 
a great saving of labor, time and expense, 
providing the break is in such a position 
that the oil heater can be operated. 

In Fig. 1 is shown a locomotive side 
frame that we welded in this way. It be- 
longs to a 78-ton Consolidated engine, 
and the break at A was through the trans- 
mission-pin hole. The section through 
the pedestal at this point measures 4'4x 
8 inches and the pin hole was 2 inches 
in diameter. The section throvgh the 
break at C, on the bottom rail, was 4'4 
x4i¢ inches, and the break at C was 3x 
4'* inches. The frame after welding is 
shown in Fig. 2, which shows how per- 


*Master mechanic, Norfolk & Western Rail- 
road shops, Portsmouth, Ohio. 


through the section of the frame at this 
point, and it proved to be completely 
wcided clear through the center. The 
engine, with this frame in it, has now 
been running for 7 months, which proves 
the durability of these welds. 

In preparing the frame for welding, we 
do no chipping or drilling, but merely 
spread the frame and insert a piece of 
iron that projccts out from the sides of 
the frame inch. The thickness of the 
piece of metal depends upon the weld 
made. Usually is- or '4-inch metal is 
used. In this case no special effort was 
made to reduce the time on the job or 
the cost of the operation, the aim mere- 
ly being to make a good permanent job. 
The cost of welding this frame, however, 
was 510.81. 

The simplicity of the oil methods musi 
appeal to everyone, as no special appli- 
ance is required beyond the burner and 
some firebrick and fireclay, these being 
ordinary shop accessories. Therefore, a 
roundhouse can handle such _ repairs 
without having to send the engines to 
terminals, and avoids the necessity of 
taking the frame down to be sent to the 
smith’s shop. We have used this method 
quite extensively, and so far have not 
had a failure. 

















Fic. 2. Sip—E FRAME AFTER WELDING 
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In Fig. 3 is shown the complete equip- 
ment that is used in making these welds. 
In addition to the burners, pipe and hand 
tools will be seen two coil heaters. The 
eir passes through these before enter- 


APPARATUS USED FOR FUEL 


Oi, WELDING 


ing the burner and a light wood fire is 
kept inside of the coil to heat the air and 
dry out any moisture. This heating great- 
ly reduces the time required to give the 
proper heat and insures against failure. 
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Using the Micrometer 





=— 





It is sometimes queer the amount of 
trouble people will go to to avoid a little 
study. A recent development in a middle 
western shop is an example of this. 


One of the foremen had been setting 
the micrometers for various workmen 
who did not understand its “mysteries” 
for several years. It now develops that 
he did not understand the use of the tool 
as well as some of his men, and had 
been obtaining his setting from a set of 
standard parts which he kept handy. To 
some of us it would seem inconceivable 
that such condition could exist for any 
length of time. 

This is a true story nevertheless. Five 
minutes’ earnest study would have re- 
vealed the principles of this tool to the 
man and yet he avoided it, and bluffed. 
Of course, some will say that this could 
not have happened east of New York, as 
in that country the boys become accus- 
tomed to the use of the micrometer early 
in life, their first use being as teething 
rings. 








Diamond 


The sketch illustrates a diamond tool 
and holder I made for use in the uni- 
versal grinding machine when engaged in 
light-tool and gage work; a good sharp 
corner on a diamond is then a very de- 
sirable thing, and this tool seems to just 
fill the book. 

The tool consists of a diamond set in a 


piece of copper or steel, threaded at end 
to screw tightly into a ball that has 
been softened, drilled, tapped and re- 


hardened. 








DIAMOND TOOL 
The holder is in two parts; the shank 
and the nut, or cap. 
Fig. 1 is the assembled tool, part in 
section. 
Fig. 2 is a section of shank and nut 
ith tool inclined in the direction the 
wheel is revolving. 
The shank is a length of steel, re- 


duced in diameter to within a short dis- 


Tool an 


By J. Arthur Phillips 


tance of the end which is threaded. This 
end is countersunk with a conical cutter 
of 90 degrees, after being drilled with 
a small drill to relieve the point of the 
cutter. 

The nut, or cap is threaded to suit the 
shank. The thread must be so chosen 
that the core diameter will admit the 
nut passing easily over the ball, and the 
included angle of the faces that tighten 
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on degrees. The front 
of the nut is cut away at one point to per- 
mit setting the too! at an angle with the 
shank. 

In use, the tool with newly sharp- 
pointed diamond, is set straight in the 
shank; the point then contacts with the 
wheel. When the point is worn off and 
a flat is formed, the sharp edges of the 


tne ta‘l is GO 


set, 


d Holder 


flat are brought into operation on the 
wheel by slacking the nut, and setting 
the tool at an angle with the shank by 
locating in the part of the nut cut away; 
then, as the edge is worn away, the tool 
is turned around in the nut, keeping the 
same angle with relation to the shank 
until all the edge of the flat is worn off, 
thus automatically producing a point 
again, when the tool is set straight to 
bring the new point into play, and the 
cycle of operations repeated. 

When using with the ‘ool at an incline, 
it is wise to see that the shank is set in 
the machine in such a manner that the 
tool points downward as in the sketch, the 
wheel has then no tendency to slacken 
the nut by vibration and drag the dia- 
mond down to its destruction. 








A paper on “copper-clad steel,” pre- 
sented at the convention of the American 
Society for Testing Materials, made clear 
that this steel is made by casing a steel 
bar in copper. This compound bar is 
then rolled and drawn down, the areas 
of the two materials being reduced pro- 
portionally so that if the original cross- 
section of the bar comprises one-third 
copper and two-thirds steel, the wire 
made from it will have a section of one- 
third copper and two-thirds steel. There 
is no definite surface of junction between 
the two metals, but, on the contrary, an 
alloy is formed which has been found 
to possess unusual resistance to corro- 
sion. The wire made in this way has 
high conductivity and high strength. 
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Features of the Beech Grove Shop 


In handling the fitting of crossheads to 
piston rods in the Beech Grove shops of 
the Big Four Railroad, every convenience 
is afforded the men in order to facili- 
tate the work. The planing is done on a 
planer at the end of the row of pistons, 
and the crossheads are handled from the 
planer table to their respective rods by 
small trolley hoists. The planking which 
supports these is simply stood on edge 
and notched at the proper places to hold 
the rod. While there is nothing startling 
in this arrangement, it shows a very 
simple method of handling this work eas- 
ily and rapidly. 

Fig. 2 shows a storage rack for piston 
rods and heads, which allows them to be 
piled three tiers high, and by placing 
them in alternate position as shown, a 
comparatively large number of cross- 
heads can be stored in a small space. 


Editorial Correspondence 








Some of the methods used by 
the Big Four Railroad im their 
Beech Grove Shop. They include: 

Handling piston rods and cross- 
heads, planing trailer boxes, test 
gages. Purece-price reference, 
driving box wedges and making 
twisted drills. 




















the air-brake foreman. This is used 
for testing steam and air gages in 
the locomotive department, and also gas 
gages used for the Pintsch Lighting Sys- 
tem on passenger cars. The test gage 
at the left was purchased from the Cros- 
by Company and registers pounds to the 


The pointer indicating atmospheres is at- 
tached to the main hand and shows 
through the diamond-shaped hole near 
the end. 

Pressure is applied by the handle op- 
erating the screw plunger in the center, 
and three gage hand pullers are shown 
lying on the table. 

A HANDY REFERENCE LIsT 

Fig. 5 shows a form of reference list 
that is convenient for the men. It consists 
primarily of an A-shaped frame made of 
piping, which is fastened to any con- 
venient post. The apex is flattened 
and drilled for a supporting rod or 
spindle. This spindle carries the core or 
roller on which the various leads in- 
dicated are mounted, each lead being 
mounted in turn on a separate wire and 
consisting of a sheet of galvanized iron. 
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PLANING TRAILER TRUCK Boxes 


Fig. 3 shows about the largest form 
planing we have ever seen, even in soft 
metal, The work is a trailer truck box 
for an Atlantic or Pacfic type locomotive 
which is being planed on a traversing- 
head shaper, with the large forming tool 
shown. This forming tool is simply a 
steel disk of the same diameter as the 
axle on which the box is to run, and 
when it becomes dull in one portion, it 
is simply necessary to turn it until a 
fresh edge is presented. Considering 
the length of the cutting edge, and the 
machine on which this was being done, 
there is comparatively little chatter. A 
good idea of the chips removed can be 
had from those which are in front of the 
box. 


A GAGE TESTER 


Fig. 4 shows the gage-testing device 
which was built by W. R._ Beck, 


TILTING CROSSHEADS TO PistoN Rops 
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square inch on the outer graduation, The 
inside graduations were laid off by Mr. 
Beck, to show the number of atmos- 
pheres, so that readings can be had either 
in pounds or in multiples of 14.7 pounds. 











Fic. 3. SHAPING TRAILING TRUCK BRASSES 


A Compact STORAGE RACK 


These leaves have turned-over edges 
at both top and bottom and hold sheets 
containing any information which it is 
desirable for the men to have convenient 
for immediate reference, They contain 
prices on all the various jobs so that 
there can never be any question as to 
the rate of any piece which happens to 
be going through the job. Any desired 
information, such as standard tables, can 
also be made easily accessible in this 
way. 

Drivinc Box Wepces 
Fig. 6 shows the method of planing 


driving-box wedges. They are _ bolted 
in string to the central support or 
locating piece A, the inthrust of the 


cutting tool being taken by the crossbar 
B, at the end of the planer table. This 
enables eight shoes to be planed at one 
setting by the use of two tools, as 
shown. 








AMERICAN MACHINIST 




















Fic. 4. TesTING STAND FOR STEAM, AIR AND GaAs GAGES 


MAKING TwisTeED DRILLS 
Fig. 7 shows a little device in use 


for making twisted drills from flat 
high-speed stocks. The end which 
is to form the shank of the drill is 


clamped in the holder at the right-hand 
end and the other end inserted in the 
slotted end of the stud, which projects 
trom the worm wheel at the left. When 
the heated piece of high-speed steel has 
been put in place it is only necessary to 
turn the handle connected with the worm 
and the desired twist is easily and quick- 
ly obtained. This has proved quite suc- 
cessful in this shop. 


ComFort STATIONS 
An interesting constructional feature 


is the toilet facilities which are more fre- 
quent than usually found. Fig. 8 shows 
their construction very clearly. They are 
located beside one of the supporting col- 
umns, and the screening wall consists of 
a framework of piping filled in by slabs 
of concrete, which were poured in posi- 
tion. The curvature of the pipe, in addi- 
tion to the tendency of the concrete to 
adhere to the iron, holds these firmly in 
place. They are very light and particular- 
ly well 
seen, 


ventilated, as. Can readily be 
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PLANING DRIVING-BOX SHOES 














MAKING TWISTED DRILLS 
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Fic. 8. ToiLetT FACILITIES AT BEECH 


Grove Suop 
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The wash stand on the outside of the 
wall is of enameled iron and the whole 
thing is neat and easily accessible. 








Inserted Teeth Gear Repairs 
By J. F. HOBART 








Think twice, and then think a couple 
of times more before repairing an im- 
portant gear with inserted teeth. Take, for 
instance, one of the gears which drive 
the cutter in a large milling machine. Two 
adjacent teeth were broken and the office 
authority insisted upon the insertion of 
a couple of dovetailed teeth. Objections 
were made by both the shop superintend- 
ent and the foreman, but they were over- 
ruled by the office and the teeth were 
dovetailed into the rim of the gear. 

The inevitable happened. The first 
heavy strain to which the gear was sub- 
jected, caused the inserted teeth to be- 
come loose and then but a very few 
revolutions were required to complete the 
work and a dozen teeth stripped from 
the gear and, becoming entangled in the 
other gear, it was also ruined and the 
spindlé bent out of truth. so that it had 
to be sent to the maker for repairs. When 
a gear strips one tooth, it may answer 
for the time being to insert a tooth, pre- 
ferably by drilling in a couple of wire 
stubs and then dressing them to tooth 
shape. But when two adjacent teeth have 
been lost, never even think. of inserting 
teeth or studs. Just get next to the long- 
distance *phone and start a new gear 
coming at once. 

There are certain places and times 
when it may pay to repair gears by in- 
serting teeth as described above, but the 
milling machine is no place at any time 
for such work. If a couple of teeth get 
knocked out of one of the change gears 
belonging to a screw-cutting lathe, then 
it may possibly pay, under certain con- 
ditions, to drill in a couple of teeth for 
such gears usually have very light duty 
to perform and the inserted teeth will 
probably hold. But, even then, take im- 
mediate steps to procure new gears in 
place of the broken ones, for a gear 
with an inserted tooth is a delusion and 
a snare, to be avoided whenever pos- 
sible, and to be thrown out as soon as 
possible. 








It is alwavs best to make sure. Fore- ° 
sight is better than hindsight, but even 
this may be carried to extreme, as is il- 
lustrated by a conversation heard some 
time ago in a large machine shop. 

“Bill says that plug you sent down will 
not do. He says he is working on 2-inch 
bores and that plug is 3 inches and that 
it won’t go in. He says he is sure it 
won’t go in, ’cause he tried it and knows 
what he is talking about.” 














July 28, 1910. 


Machining 


An interesting example of the adapta- 
bility of the turret lathe is found in the 
accompanying illustrations, which show 
one of the Pratt & Whitney 2x26-inch 
turret lathes, especially equipped with 
tools for turning and facing bevel-pinion 
blanks. The cutting tools utilized for 
the work are ordinary single-point en- 
gine-lathe tools, and are held in travers- 
ing slides which are adjustable for work 
of varying angles and diameters. 


ADVANTAGES OF THE EQUIPMENT 


For machining the angular faces of 
bevel pinions when made from soft-steel 
broad, flat cutters have been used ex- 
tensively. The equipment illustrated, as 
stated previously, uses single-point cut- 
ters and thus is not only suitable for 
machining soft material, but is particu- 
larly satisfactory when hard steel forg- 
ings or castings are to be turned. 

The machine equipped for the work is 
shown in Fig. 1. Previous to the opera- 
tions performed in this machine, the hole 
in the pinion blank should be reamed, 
the end of the hub finished and keyway 
splined. The blank is then held on an 
arbor and the front end faced by tools 
held in the turret, after which the three 
angular faces of the pinion are simul- 
taneously machined by tools mounted on 
the cross slide and turret. 


ARBORS FOR HOLDING THE WORK 
Two types of workholding arbors are 
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Bevel Pinion 


By C. L. Goodrich * 








How the Pratt © Whitney 2 x 
26 inch turret laihe 1s equipped 
joer accurately turning and facing 
steel bevel pinions with singl 
pointed cutting tools. 

The bevel surjaces are machined 
to the correct angle by means oj 
an angular turning fixture car 
ried by the turret. 




















*Department foreman, Pratt & Whitney 


Company 
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Blanks 


shown, one being used for holding pin- 
ions having cylindrical holes, and one for 
pinions with conical holes. The expand- 
ing-pin type shown in Fig. 2 is utilized 
where the pinion being machined has a 
cvlindrical hole. 

The construction of this arbor may be 
better understood from the line drawing, 
Fig. 3, in which the method of expand- 
ing the three pins by drawing back a 
rod, having three angular slots is shown, 
The drawing back of the rod is accom- 
plished by screwing the nut shown in 
Fig. 2 upon the rod. 

It should be noted that when the blank 
is secured to the arbor by expanding the 
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Fic. 2. ARBOR FOR HOLDING PINION BLANKS WITH CYLINDRICAL BORE 
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PRATT & WHITNEY 2x?6-INCH TURRET LATHE EQUIPPED FOR TURNING AND FACING STEEI 


BEVEL PINIONS 
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pins, the combination of work and ar- 
bor is substantially as rigid as though 
they were one member; and further, due 
to the driving key which enters the key- 
way in the pinion there is no possibility 
of slippage. 

The arbor as shown is provided with 
a guide or stem, which enters supporting 
bushings in each of the turret tools and 
thus makes possible the taking of heavy 
chips without the least indication of 
spring or chatter. 





HoLpDING PINIONS WITH TAPER BORE 





In Fig. 4 is illustrated an arbor for 
holding pinions having conical holes. 
Fig. 5 shows the internal constructions 
more clearly. Attention is called to the 














Fic. 4. ARBOR FOR HOLDING PINION BLANKS WITH CONICAL BORE 


















A Grina Ae 0.8.8. Fei angular sides of the pinion while the 
Si SSS BI special turret fixture shown is utilized 
Fh + _ 5a for turning the outside angular face of 
iT I.8.Rod) fF ee: 
? Hin-& Gro 4 the pinion. 


3- T.S.Plugs 3» Spring 


eS ee Steel Both cross slide and turret slide may 
= be operated by either hand or power, and 
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O:Han.” | | sili each has independent adjustable devices 
; “ ; i | + = | for automatically releasing or “knock- 
[ a - ing off” the power feed. The rate of 
feed may be quickly changed without 
Fic. 3. ARBOR FOR HOLDING PINION BLANKs WITH CYLINDRICAL BORE stopping the head spindle. 
expanding pin, which operates at such .8.Netl 2—-- ia 
an angle as to draw the blank into the aS | JIS: ” de 
arbor more firmly than when located by Harden &, Grind TL .. Ns r oe yr 
hand; and to the checking on the end of *7— WN t ‘ —_.. otto - A 
the expanding pin, which gives a grip so aii t f $$ \F-3y ii ic: 
as to retain the work firmly on the arbor. T to “th | meteor: na —¢ 
The conical arbor has a key entering _— —— : a. >, %” Pin 
the keyway of the pinion and also a piesa SSSXG “/ . at teenie 
guide stem as described in connection ence : phase | 
with the arbor for cylindrical work. | oo eos } Llnnew 
MAIN ATTACHMENTS r ” 1 ew GQ» | 
Figs. 6 and 7 clearly show the large wy le ———— 
fixtures on the machine. The _ swivel = 
cross slide is used for facing the two Fic. 5. ARBOR FOR PINION BLANKS WITH TAPER BORE 
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Fic. 6 THE SWIVELING Cross SLIDE AND ANGULAR TURNING ATTACHMENT Fic. 7 
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CONSTRUCTION OF SwiveL Cross SLIDE 
The swivel cross slide is adjustable to 
suit the various angles required and may 
be securely clamped and operated at any 
angle up to 45 degrees. 
It is provided with a swivel tool-carry- 

















Fic. 8. Two MACHINED PINION BLANKS 


ing block, so as to permit the taking of 
roughing and finishing chips. The tool- 
carrying block has two sets of straddle 
tools, and these may be adjusted to vari- 
cus widths, according to requirements. 
The block may be quickly clamped in 
working position by the binder handle 
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shown, after indexing from roughing to 
finishing cut, or vice versa. It is only 
necessary to take two cuts on blanks 
when the amount of stock to remove is 
excessive, or when very hard material 
is being cut. 


ANGULAR TURNING FIXTURE 


The turret angular turning fixture is 
rigidly clamped to one of the dovetailed 
faces of the turret while the outer end 
of the fixture is well supported by the 
overhanging arm which, when the. fix- 
ture is in operation, enters a supporting 
bracket on the head of the machine. The 
turning tool is held in a vertically mov- 
ing slide, which is controlled by a slid- 
ing-taper bar. 

THE Work Propucep, Drive, Etc. 

The pinions shown by Figs. 8, 9 and 10 
are machined on the surfaces indicated 
at the rate noted on the drawings. These 
pinions are members of a differential 
gear box for automobiles and are of hard 
steel. 

The machine is provided with three- 
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About 4 Stock 
to be Removed 
Fic. 9 
Time: 2 Min. 50 Sec. 
Put on Arbor, 
Machined as shown 
and removed from Arbor. 
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Stock to b 


Removed 
Fic. 10 
Time: 3 Min. 50 Sec. 
Put on Arbor, 
Machined as shown 
and removed from Arbor. 





DETAILS OF Two BEVEL BLANKS 


speed countershaft, which in connection 
with the double friction-head gearing and 
open belt, gives 27 spindle speeds. Pro- 
vision is made for generous lubrication 
of the tools, and it is remarkable how 
long the cutting edges stand up without 
regrinding. 








Discussion of Planer Feeds 


When I was building planers our most 
serious trouble was with the feed, or fric- 
tion as we called it. 

Years ago anyone and everyone used 
the cannon-ball feed. This consisted of 
a 16-pound round shot hung on the ship- 
fer rocker so that when the table came to 
the end of its stroke and hit the rocker 
it (the ball) would fall over with a bang, 
sometimes onto the operator’s knee and 
sometimes on the stop. The feed screw 
was connected to the rocker by a series 
of links and bell cranks so that this fall- 
ing of the rocker and its cannon ball 
would actuate the feed. The trouble with 
this was its lack of power. It would not 
carry two heads and hardly one, or more 
than 1/16-inch feed. 

The next thing was a cone friction 
feed. In this there was placed a conical 
cast-iron head on the next shaft to the 
pulleys. This shaft was carried out be- 
yond the housing for that purpose. On 
the outside of this conical head was an- 
other cast-iron plate with a tee-slot across 
the face. This plate was fitted to run on 
the conical pieces with a rawhide collar 
between the two. A bolt connected the 
two at the center so that the tension was 
sufficient to make the two turn together 
until the outer plate struck one of two 
dog pins in the side of the housing to 
limit its throw. This plate turned with 
the shaft at each end of each stroke but 
during all the rest of the time it was a 
dead drag on the planer of an amount de- 
termined by how hard the operator kept 
the conical friction surfaces screwed to- 
gether. This was usually determined by 


the fact that if they were tightened up 
any more the rawhide would smoke, con- 
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The split-ring friction 
1s not as great a saver of 
power as ts sometimes im- 
agined. Design of a posi- 
tive ratchet jeed for severe 


service . 




















sequently there was the maximum pos- 
sible waste of power at all times. 


THE SPLIT RING FRICTION 


The next move was to use the split- 
ring friction shown in diagram in Fig. 1. 
The hub G is keyed to the second shaft 
(counting from the pulley shaft). The 
ring H is split at K and drawn together 
by a through bolt at BB with a heavy 
spring on it to regulate the tension and 
to allow the ring H to be slightly spread 
apart by the lever M. Lever M is secured 
from falling out of the split K by means 
not shown, but easily supplied. The 
lever M is limited in its travel by dog pins 
LL in the side of the housing. 

It is obvious that as the disk G is ro- 
tated first one way and then the other on 
alternate strokes of the planer, ring H 
will go with it under the friction caused 
by bolt B so far as stops L L allow it, but 
that when M strikes against L it will 
press against it and acting as a lever 
tend to open ring H. It is also apparent 
that the friction between G and H can- 
not be lessened too much because then 


there would be nothing to hold M against 
the stop. This form of feed is still in 
very general use and gives good satis- 
faction, almost as good as the dead steady 
friction that preceded it. We were at 
first hypnotized by the claims of our com- 
petitors and thought that we had struck 
the cure for all our il'= but we thought to 
reason the thing out and be able to tell 
our customers just how much power we 
really could save. 

We laid out the forces acting on the 
lever M as shown in Fig. 2, where E is 
the pressure of dog pin L and D and C 
are respectively the pressures on M from 
the two sides of the ring H. 

From Fig. 2 we see that 


Eiai-C—D (1) 
Er Da (2) 
Cr Dir a) (3) 


In Fig. 1 we drew the forces acting on 
H; D and C are the same forces as in 
Fig. 2, but they, of course, act in the op- 
posite direction. And BB are the forces 
due to the spring bolt drawing the sides 
of H together, F is tle frictional force be- 
tween ring H and hub G, f is the 
efficient of friction; r is the radius of hub 
G and also the distance from the outside 
of the hub to the pin L; a is the depth of 
the split in ring H. 

Taking moments around the center of 


co- 


the shaft we have 
Fr+Cr—D(r-+a) 2Er (4) 
Also 
F—2f (B D) (5) 
or 
F=2f (B [E+ C}]) 


since the friction is due to the hoop ten- 
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sion of ring H on G. Substituting in (4) 
the values of Er and Cr from 2 and 3 we 
have 

Fr + Dr— Da= Dr+ Da+ 2Da 
or 
Fr 
4a 
Putting this value of D into (5) we get 


D= (6) 


; . Fy 8afB > 

, 21(B——) 4a+o2fr (7) 

If there had not been any lever M 
equation (5) would have read F 2fB 


(8), consequently the saving due to using 
this device is only that due to the differ- 
ence between F of equation (7) and F’ 
of equation (8). The bolt tension B can, 
of course, be made anything within rea- 
son, 

To see how much of a figure this cuts 


let us take an actual case. Here is a 
friction where r—4 inches, a 1 inch 
and we will assume f=—0.1 which is 


higher than usual, and on the side which 
will favor the split ring. 


Then 
pa8X1%* 3 XB_B 
~ 4+2Xex4 6 
and 
. B 
F’=2x yx B=— 
5 


= , B 
giving a difference of = only, as the 
‘) 
saving in friction. This is evidently not 
enough to pay for the added complication. 
The length of M which we took as 


xE 





RING FRICTION FEED 


SPLIT 


DIAGRAMS OF 


equal to r might, of course, be made 
greater but its only effect would be to 
reduce the pressure on pins LL. It 
would not improve the working or effi- 
ciency of the mechanism. Reducing a in- 
creased the efficiency. If a is inch 
which is about the limit for practical 
work, then the saving is 1/11 of B, which 


is still some ways from the claims of 
many manufacturers. 
THE PositivE RATCHET FEED 


More than this, the friction necessary 
to feed a 72-inch four-head planer with 
all gibs set up snug, and a feed of an 
or so is not to be handled by a 
We 


inch 
friction feed of any ordinary size. 


were, therefore, forced to get up a posi- 
tive ratchet feed. All there is to a ratchet 
feed is a small starting friction whose 
only duty is to throw a ratchet into op- 
eration and a stop pin which will surely 
stops 


throw the ratchet out before it 
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the feed plate. Possibly the simplest one 
of all is shown in Fig. 3, where N is a 
ratchet keyed to the shaft; O is a light 
friction ring, preferably leather lined, 
which turns on a hub of the ratchet and 
has a projecting fork bearing on either 
side of pin P. Pin P is a part of pawl 
Q, which bears in turn on a substantial 
pin R in the back of the friction plate S. 
At TT are the two stop pins on the 
housing of the planer. If we suppose 
the shaft turning in the direction of the 
arrow, we will see the friction ring O 
carried in that direction, which throws 
end U of the pawl into mesh with the 
ratchet. There is no further movement 
of the friction ring on the ratchet, but 
the ratchet, friction ring, pawl and plate 
turn together until pin T comes in con- 
tact with and presses down pawl Q, re- 
leasing U from contact with the ratchet. 
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DIAGRAM OF POSITIVE RATCHET 


FEED 


Fic. 3. 


The momentum of the parts carries plate 
S around until T stops it positively by 
contact with a projection on S. The fric- 
tional contact of O and N should be ad- 
justable by a bolt in some way, so that 
it can be set tight enough to keep S 
from rebounding away from the pin af- 
ter having once been stopped. 

The two sides of pawl Q should be of 
different lengths to allow for the different 
momentum of the parts on the two 
[he proper ratio can only be 
not neces- 


strokes. 
found by experiment and is 
sarily very exact. If this device is de- 
signed right, it is very satisfactory. By 
being designed right, I mean that after 
being designed so it looks about right 
to be made of cast iron, it should be 
made all The momentum of the 
moving parts is such as to put a tre- 
mendous strain on all of it except the 
friction ring, so lightness and strength 
are both necessary. Being positive, it 
should be protected by a safety pin or 
a pair of easily replaceable gears, or in 
some way so that carelessness of the 
operator in letting the heads run together 
will not reflect on the feed works. 
Two 
We have also had quite a lot of dis- 
cussion as to the proper form of planer 
head, whether Fig. 4, where the tool 
slide carries the down-feed screw, or 
Fig. 5, where the swivel block carries it, 
is the best. Both these figures show the 


steel. 


FORMS OF PLANER HEAD 
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tool slides in the same relative positions. 

Both are designed so that the bottom 
of the clapper box can be raised a dis- 
tance a higher than drawn, and run 
down the same distance b lower, so that 





























a fair comparison may be made. 
| 
k a 
| 
tT 
aa 
| 
-{ _ 
Fic. 4 5 
2 
_— sae 
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DIAGRAMS OF PLANER HEADS 
It will be noted that when _ both 
are at the top of their run, Fig. 


length between slide 
and swivel equal to e. When Fig. 4 is 
clear down and standing the greatest 
leverage of the cutting tool, the slide has 
full bearing in the swivel except for the 
trifle that the top of the slide can drop 
into the swivel and allow the feed crank 
to turn. Some of this is occasionally 
thrown away by designers in the attempt 
to form the top of the slide in alleged 
shapely curves. 

In Fig. 5, on the other hand, when run 
to its lowest point the slide has only 
the remaining bearing distance d to with- 
stand the increased leverage of the tool. 
Consequently, Fig. 5 is slightly stiffer at 
the top of the stroke when stiffness is 
less needed and Fig. 4 is much the better 
at the bottom of the stroke where 
stiffness is more needed. This should be 
borne in mind, that nine-tenths of the 
work of the average planer is done with 
the tool up close to the head and with 
the parts in nearly the same relative 
position as shown in the sketches, in 
which case no particular difference in 
the two designs is noticeable. 

Fig. 4 permits of the lengthening of 
the slide and consequent lengthening of 
the vertical run of the head by simply 
lengthening the slide and the feed screw. 
I believe that a third longer slide than 
usual is desirable on planers of 24-inch 
and larger sizes. The longer slide will 
often make it desirable to use the crank 
on the horizontal rod in the cross rail 
rather than on the top of the head, which 
in turn leads me to suggest that a ratchet 
crank is a very nice thing, particularly 
when a man is leaning far out over his 
work. This in turn leads to a suggestion 
that a ratchet applied to the feed rod 
and up against the side of the head it- 
self and traveling with the head is a 
great thing for fine adjustments. This 
should be a reversible ratchet with a little 
cam arrangement that will free it from 
the shaft when the shaft is turned. 


4 has a bearing 
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More Large Herringbone Gears 


The illustrations show two sets of large 
herring-bone gears made by the Power 
Plant Company, of West Drayton, Eng- 
land, on their Wiist double hobbing ma- 
chine which has a capacity up to 14 feet 
in diameter, 40-inch face and 34 diam- 
etral pitch in cast steel. 

The gears in Fig. 1 are for a heavy 
rolling-mill drive and transmit 750 brake 
horsepower, reducing the speed from 
3000 to 375 revolutions per minute. These 


have staggered teeth, the center space 
being about inch. 
The gears shown in Fig. 2 are _ in- 


stalled in the steamer “Vespasian,” which 
has just gone into service. The pre- 
liminary runs served to polish the teeth 
only, so that there seems to be no rea- 
son why they should not have a long 


life. 
The pinions are made from chrome 
nickel steel, with a tensile strength 


guaranteed by the steelmakers not to be 
less than 40 tons, with an elongation of 
8 to 12 per cent. in 4 inches, and with 
an elastic limit of about 30 tons. 

The wheel consists of a cast-iron cen- 
ter with two forged-steel rims shrunk and 
bolted on, rings also being 
made of high-class material. The wheel 
398 teeth and is 99.8 inches pitch 
The actual working face is 


these steel 


has 


diameter. 


Special Correspondence 








A set of extremely large 
herringbone gears cut on a 
new double gear hobbing 
machine. 

Pinions of chrome steel, 
with a tensile strength of 
not less than forty tons. 

The wheel ts of cast iron 
with forged-steel rims 
shrunk and bolted to it, hav- 
ing 398 teeth with 99.8 
inches pitch diameter. 

The gears are mounted in 
a rigid bearing instead o} 
the floating type recently 


de u'¢ lope d. 




















between the teeth 
making the 


24 inches, the 
being 12 


total width 36 inches. 


space 


inches, therefore 


The circular pitch is No. 4 diametral, 


equivalent to 0.7854 inch. 
The inclination of the teeth to 
axis of the wheel is 23 degrees; the pres- 


the 


sure angle of the teeth being 20 
degrees. 

Lubrication is effected by an oil jet 
under a few pounds pressure directed 


from a slotted pipe on to the lines of en 
gagement. This oil is removed from the 
bottom of the gear case by a pump, and 


passes through a cooler before being 
used again. All bearings are lubri- 
cated from the oil-pressure system 
used for the lubrication of the tur- 


bine bearing. 
Some interesting results have already 


been obtained in the trials of the ship, 


most noticeable among them, the fact 
that the turbines can be reversed from 
full speed ahead (70 propeller revohi- 
tions per minute) to 60 revolutions per 


minute astern, within 13 seconds. 

The installation has been tested at the 
maximum speed the high-pressure tur- 
bine would admit of, and no difficulties 
were experienced with the turbine speed 
increased from 1500 revolutions normal, 
to about 3000 revolutions maximum. 

It is interesting to note that these gears 
rigid bearing instead 
having a flexible cradle as in the Mel- 
ville-McAlpine type of . gearing. The 
comparative results obtained by the two 
will be of interest in many 


are mounted in a 


methods 
ways. 




















TT 








Fic. 1. ROLLING-MILL GEAR TRANSMISSION 


Fic. 2. 


THE GEARS FOR S. S. VESPASIAN 
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New Method for Base Line Drawings 


The methods at present used for di- 
mensioning drawings may be divided into 
two classes, namely, the local-dimension 
method and the base-line method. In 
the first method the dimensions are giv- 
en from a first place to a second, then 
from the second place to a third, from 
the third to a fourth, etc. Most drawings 
are made in this way, and it is also the 
method ordinarily shown in text books 
and taught in schools. 

In actual practice for very accurate 
work, the above method is found to be 
possessed of a vital fault, so much so 
that it certainly is a most difficult task 
to use it. This fault is the accumula- 
tion of errors. Thus, let a drawing di- 
mensioned in the above manner represent 
a piece to be machined at various places. 
Suppose the first place to be machined as 
a starting point. Suppose in the ma- 
chining of the second place a small er- 
ror, not to exceed +0.001 inch, be made in 
the distance between the two places; 
suppose in machining the next piece a 
similar error be made, the total error may 
now be anything between -+ 0.002 inch 
and — 0.002 inch. The third place may 
make the error + 0.003 inch, the tenth, 
4+ 0.01 inch from the correct point, etc. 
Should there now be encountered a place 
which has to be machined accurately in 
reference to the first place, say, within 
4 9.001 inch, then the above dimensions 
are found insufficient, and other new and 
extra dimensions, going back to the first 
place have to be added. Should the piece 
be complicated and contain a large num- 
ber of places, some of which must be 
machined accurately and the rest of 
which need not be so, the use of the 
above method of dimensioning gives such 
a complication of dimension lines and 
numbers that, as a result, many estab- 
lishments have completely abandoned its 
use and employ nothing but the base- 
line method. 


THE BAse LINE METHOD 


In the base-line method of dimension- 
ing drawings, two lines, a horizontal and 
a vertical, are first laid out. These lines 
are variously called base lines, reference 
lines, working lines, starting lines and 
center lines. Having chosen these base 
lines, all dimensions are given in refer- 
ence to them. Again, take the identical 
case above used for illustration, and sup- 
pose the base line passes through the 
first place. In the machining of the sec- 
ond place, an error of 40.001 inch may 
be made; in the machining of the third 
place, a similar error has crept in, but 
as all measurements. are taken from the 
base line, that error is within , 0.001 
inch from the base line, although it may 
be +4 0.002 inch from the second place. 
Suppose the next place be machined and 


By H. E. Goldberg * 











For detail drawings of 
very accurate work, such as 
parts of watches, calculat- 
ing machines and their like, 
the base line method of 
dimensioning 1s employed, 
all dimensions reading 
from rectangular coordi- 
nates, or base lines, and 
thus eliminating the accum- 
ulation of errors in machin- 
ing, due to measuring from 
a succession of finished 
surfaces, each in itself sub- 
ject to a minute error. As 
all dimensions are from the 
same bases, this may be im- 
proved upon by omitting 
dimension lines and plac- 
ing the figures adjacent to 
the point concerned, result- 
ing in a drawing of un- 
usual clearness. 




















*Manager, General Calculator Company, 


Chicago, Il. 

a similar error made. That error is still 
within +0.001 inch from the base line 
and still within , 0.002 inch from the 
theoretical distance to any of the other 
places. This condition holds true, no 
matter how many places there are to be 
machined and there is no accumulation of 
errors and no extra dimensions need be 
given. 

The above illustrates very distinctly 
the advantages of the base-line method 
of dimensioning drawings. But in order 
to use it to the greatest advantage, the 
base lines must be chosen in the most 
convenient locations, The system will 
not work out if any arbitrary place be 
chosen as a starting point. By us, in- 
variably, the base lines are drawn 
through the places that have to be most 
accurately machined. Should there be 
many places on the piece that have to 
be machined with equal accuracy, then 
any one of them will suffice. But it 
simply will not work to assume a base 
line at a place which will not be accur- 
ately machined, for the base line being 
the starting point, the result will be that 
all dimensions will be afflicted with its 
errors. This most accurately machined 
place may be of any shape, flat, round, 


or the center of a hole, but it must be 
the most accurately machined place on 
that particular piece. 

As an illustration of the above, Fig. 1 
is introduced. It is a drawing of the 
Elgin National Watch Company. Here 
the horizontal base line has been chosen 
to pass through two different circle cen- 
ters, and the vertical base line through 
three circle centers. It will be noticed 
that all of the dimensions, both vertically 
and horizontally, are given from the base 
lines. 

Fig. 2 is a drawing of a plate used ir 
a calculating machine belonging to one o/ 
the most prominent calculating machiiuc 
firms in the country. Here again ir will 
be seen that all the dimensions are given 
from the vertical and horizontal base 
lines. Both of them have been chosen 
to pass through the upper main hole. 


DEVELOPMENT OF THE New METHOD 


It will be seen that Fig. 1 contains 
about 50 dimensions, and Fig. 2 about 
100 dimensions. Not long ago a certain 
drawing which contained about 200 di- 
mensions was finished in our drafting 
room. As it represented a very important 
piece, I decided to check it myself. Now, 
it so happened that I had never before 
had much experience in dimensioning or 
in checking drawings, and soon com- 
menced to “sweat” over the job. The 
drawing was dimensioned in practically 
the same manner as Fig. 2, and it took 
fully as long to find the dimension num- 
ber as to check it; also, on account of 
the large number of parallel dimension 
lines, some of them close together, great 
care was required to avoid picking out 
the wrong number, Upon _ inquiring 
whether the drawings could not be di- 
mensioned in some clearer manner and 
getting no satisfaction, I set to work and 
evolved the method explained below. 

Upon analysis it appeared that the 
trouble was caused partly by the pres- 
ence of so many dimension lines form- 

g a complete network, and partly by 
the great distance from the dimension 
number to the corresponding part on the 
drawing. To cure the first fault I sug- 
gested the complete dropping out of all 
dimension lines, particularly those reach- 
ing down to the base lines, as being to- 
tally superfluous, because it was known 
that all dimensions were from the base 
line, and to cure the second fault sug- 
gested the placing of the dimension num- 
ber immediately adjacent to its part on 
the drawing, or as close to it as possible. 

To illustrate more clearly what was 
meant, Fig. 3 is introduced. It is a fac- 
simile of Fig. 2, drawn to the same scale, 
so as to give as complete a chance for 
a thorough comparison as possible. It 
must be understood that Fig. 2 was all 


ing 
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finished, complete and in use, and that 
Fig. 3 was made afterward. 

The first thing striking the eye is the 
complete absence of the network of rect- 
angular dimension lines crossing the 
drawing. Of course, in practice, the at- 
tempt is made to distinguish between the 
drawing lines and the dimension lines 
by making the latter very faint, as is very 
successfully accomplished in Fig. 1. But 
in Fig. 3 they are completely left out, 
which not only saves the labor of put- 
ting them in, but brings out the outlines 
of the piece in much greater clarity. The 
next thing noticeable is the fact that all 
the dimensions are placed adjacent to 
their parts on the drawing, and in order 
to feel the difference it is suggested that 
the reader actually find, say, dimensions 
belonging to five different places upon 
Fig. 2 and Fig. 3. As an illustration: 
To find the horizontal dimension num- 
ber of the lowest hole in Fig. 2, the ver- 
tical line through the center must be fol- 
lowed up to the top, care must be exer- 
cised to stop at the proper horizontal 
line, and at some distance along that 
line the number 0.6808 inch is found. In 
Fig. 3 the number is found immediately 
adjacent. Should it happen that in Fig. 
2 the drawing is dirty, or the blueprint 
comes out faint in some of the lines, 
the chance for confusion and consequent 
error is very great, while in Fig, 3 it is 
almost nil. 

Comparing Figs. 1, 2 and 3, we find 
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that the differences are the following: 
In Fig. 2 two lines are required for each 
base dimension, one crossing the draw- 
ing, the other at right angles thereto. In 
Fig. 1 one line is required. In Fig. 3 no 
line is required. 


DIMENSIONS ADJACENT TO LOCATION 


A further comparison soon brings out 
some more facts. Thus, in Fig. 1 the 
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dimensions are not placed adjacent to 
their corresponding places and the dif- 
ficulty in finding them is felt in only a 
less degree than in Fig. 2, The chance 
for error, because of the confusion of 
numbers due to the obliteration of the 
lines or the presence of dirt, is even 
greater than in Fig. 2. 

As the method of Fig. 1 is a closer 








Fic. 2. BASE LINE DRAWING WITH DIM: 
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Fic. 1. BASE LINE DRAWING WITH DIMENSIONS ON PIECE 


approach to that of Fig. 3, than is the 
method of Fig. 2, some more differences 
are pointed out. Thus, in Fig. 1 the 
vertical base line passes through three 
circle centers. To show their vertical di- 
mensions clearly it was mecessary to 
draw a short horizontal line through 
each, and then a long vertical line to the 
horizontal base line above. Compare this 
with the way in which in Fig. 3, the verti- 
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cal dimensions of the three collinear circle 
centers to the left of the vertical base 
line are given, Here there are three 
small horizontal lines and that is all. 


IMPROVED BY USE 


An actual trial of the new method 
shown in Fig. 3 soon developed some 
weaknesses. One was that, by itself, it 














NSIONS QUTSIDE 

was not sufficient for all purposes. Thus, 
at the bottom of the plate shown in Figs. 
2 and 3, near the vertical base line there 
is an open hole. In both figures the di- 
mension number 0.188 is found therein. 
While it is quite true that this particular 
dimension could be represented by base 
dimension numbers, the corresponding 
dimension on the obliquely opening ho! 
at the right side of the figures could not 
be so represented. It was therefore sug- 
gested and adopted, that all base dimen- 
sions be identified by ftailless arrows, 
while all local dimensions be _ repre- 
sented by arrows with tails, and more- 
over these tails should form lines leading 
through the local dimension, to the 
places on the drawing. Thus, in Fig. 3, 
in the two open holes, the fact that the 
arrows are with tails shows immediately 
that they are local, or that the number 
0.188 has nothing to do with the base 
lines. Similarly, for the number 0.14 at 
the complex hole (rectangular and cir- 
cular) near the center of the plate. 

At the time when this new method was 
first proposed there arose a considerable 
discussion as to whether it would cause 
confusion in the drafting room or among 
the workmen in the shop. The objection 
was raised that it was a new method 
and thus subject to error. It was de- 
cided to risk it. In actuality the men 
took to it like ducks to water. Since 
then the opinion has been many times 
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expressed that it saves much time and 
prevents many mistakes, not only in the 
drafting room, but also in the machine 
shop. 

As time went on and it was found that 
the above method of representing base 
dimensions led to no confusion, but ma- 
terially simplified the drawing, it was 
broadened out to embrace the representa- 
tion of radii and diameters of circles. 
Again, glancing at Fig. 1, it will be seen 
that every circle has a diametral line 
drawn through it with two arrow heads 
on it, and the dimension somewhere on 
that line. In Fig. 2 a circle is represented 
by two tangent lines and two-tailed ar- 





rows. In Fig. 3 it is represented by a 
single tailless arrow placed obliquely, 
without any other lines whatsoever. 
Moreover, the fact that the dimension 
B.L. 
— —_— Bb - — 
| 
| 
| 
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Fic. 3. New METHOD. BASE LINI 
SAME PIECE 


number is placed obliquely immediately 


indicates that it is a radial dimension. 


ONE PoINt OF DISCUSSION 


Here, however, we struck for the first 
time an obstacle on which we could not 
reach complete agreement of opinion. 
What shall the oblique dimension num- 
ber represent; the radius or the diam- 
eter’ For considerable period there was 
no uniform method used for represent- 
ing circles. Thus a complete circle was 
represented by a tailless arrow placed 
obliquely and the dimension of the diam- 
a D placed adjacent. Incom- 
like fillets and the open 
Fig, 3, etc., used to be repre- 
oblique tailless arrow, with 
the dimension of the radius and an R 
placed adjacent. But very soon there 
was proposed the adoption of only one; 
eitner one, but only one, so that both 
the D and the R could be discarded. A 
followed and it was decided 
the drafting was con- 


eter with 
plete 
holes in 


circles 


sented by an 


discussion 
that as fer as 
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cerned, it was really of no great moment 
which one was to be retained. In check- 
ing drawings to see whether fillets and 
lines were truly tangent, the radius was 
more convenient than the diameter. In 
the shop the workmen generally were 
used to the diameter of drills, reamers 
and screws. Our foreman, however, 
brought out the fact that in all his test- 
ing of center distances he measured over 
cylindrical plugs, and what he needed 
was radii, and not diameters. Again, in 
the making of studs, where various 
shoulders occur, it was more convenient 
to have radii than diameters. It was 
my opinion that, in order to make the 
method of representing circles consistent 
with the method of representing base di- 
mensions, we ought to use the center as a 
Starting point and thus give radii instead 





DRAWING WITHOUT DIMENSION LINEs. 
AS FIG. ? 


of diameters. We were not able to agree 
and are still undecided. 

At present we use the radius in most 
the work and the circle dimensions 
in Fig. 3 are such, but in a case like 
the scrcw represented in Figs. 4 and 5 
we are still undecided, Fig. 4 shows the 
screw with the dimension numbers rep- 
resenting diameters; Fig. 5 shows the 
same screw with the dimension numbers 
representing radii. Comparing the two, 
we find that Fig. 4 has three arrow heads 
and three letters D which do not occur 
in Fig. 5; while Fig. 5 has the vertical 
line representing the axis of the screw 
which is not present in Fig. 4. Now, if 
we wish to find the amount of the shoul- 
der formed by the head and the body of 


of 


the screw, we find Fig. 5 more conven- 
ient, thus: 0.094 0.50 0.044. Fig. 
4 would give 
oO ws” O.TEOO 
0.044. 


is in favor of Fig. 
the screw por- 


So far the argumert 


5. But when we re?ch 
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56, to which we are 
accustomed, while it gives us quite a 
jolt to read 0.047 56, as being totally 
unusual and radically different. But upon 
questioning ourselves we find the diffi- 
culty to be limited only to the fact that 
it is unusual and different and nothing 
more, 

We are still arguing whether to use the 
diameter or radius. So far we use a 
mixed system, as indicated above, but 
are dissatisfied with the mixture. We 
would be very glad to hear the opinions 
and criticisms of others, and if it be 
possible, adopt a uniform system in the 
representing of a circle, by either radius 
or diameter, but always by the same one. 


tion we find 0.094 


DIMENSIONING ANGLES 


Having broadened out the above-de- 
scribed method to include horizontal di- 
mensions, vertical dimensions and circles, 
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EXAMPLES OF APPLICATION TO SIMPLE 
PIECES 


it was proposed to extend it to include 
Again referring to Fig. 1, it 
will be seen that there are given two 
angular measurements, one of 24 de- 
grees, the other of 60 degrees. In each 
case the angle is represented by a faint 
dimension line, a faint circular are with 
two arrow heads, one at each end, and 
the number of degrees written some- 
where on the arc. In Fig. 2 the angles 
45 degrees, 30 degrees, and 40 degrees 
are represented in a manner similar to 
Fig. 1. Further examination also shows 
that in all of the above cases the angle 
is always measured from either the hori- 
zontal or the vertical as a starting line. 
So the suggestion was made that either 
one, but only one, be adopted as a stand- 
ard starting line for angular measure- 
ments and the employment of the circu- 
lar arc and one arrow head be aban- 
doned as totally superfluous, which was 
done. The new method of dimensioning 
angles can be very clearly seen by exam- 
ining the three angles 45 degrees, 30 de- 
grees and 40 degrees, shown in Fig. 3. 
For the present we assume the horizontal 
as starting line, because that is the line 
assumed as such in all treatises on ana- 
lytical geometry. But here again, if any 


angles. 
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overbalancing argument be submitted, we 
will change. 

Should any local angles have to be in- 
dicated, it can be done by arrow heads 
and circular arcs, as in the ordinary man- 
ner. In our work not a single such case 
has as yet arisen. 

There has now been shown and de- 
scribed our new tailless-arrow method 
for representing the horizontal, vertical, 
radial and angular dimensions. The ques- 
tion might now be asked: To what ex- 
tent has this method been adopted in our 
establishment? The answer is: Com- 
pletely. There is not a trace of any 
of the other methods used. Are we sat- 
isfied? Most assuredly so. 

We are often asked whether this meth- 
od of dimensioning applies as well to the 
drawing of simple parts, as to more com- 
plicated ones. It most certainly does. As 
illustrations, Figs. 4 and 5 are referred 
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to. Again, Fig. 6 shows a small formed 
piece and here also the base-line method 
is used. We use no other. 

Attention is also called to the fact that 
Fig. 1 shows every dimension accompan- 
ied by (inch marks); so does Fig. 2. 
Figs, 3, 4, 5 and 6 show not one. In 
our establishment we use nothing but 
inches, and this is the case with the other 
shops where the Figs. 1 and 2 were made. 
For this reason inch marks were dropped. 
Furthermore, the degree of accuracy re- 
quired is shown by the number of deci- 
mals in the dimension. 

Again comparing Figs. 1, 2 and 3, we 
find that in Fig. 1 a tapped hole is repre- 


sented thus: 52 Tap 220 Th’s. In Fig. 
2 a simpler scheme is followed: A 
tapped hole is represented thus: 2x56, 


but the drawing itself shows a series of 
oblique lines to indicate the threads. 
Compare this with Fig. 3 where the 
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tapped hole is represented by two paral- 
lel lines and the designation: 2x56. Is 
it not simpler? Is it not sufficient? 

We claim no credit whatever for the 


abandonment of the inch marks and of 
the inclined thread lines, as these are 


quite old. But the method of represent- 
ing dimensions, horizontal, vertical, cir- 
cular, angular, or any of them, by means 
of a tailless arrow referring to some 
standard base, was completely unknown 
to us until it was developed in our own 
establishment, step by step. Consider- 
able inquiry on our part has brought out 
the fact that use something 
similar in representing their rectangular 


surveyors 
dimensions. We have not seen that sys- 
tem and we believe it is limited simply 
to the rectangular dimensions. We are 
very proud of our system, as in our opin- 
ion its use results in a great simplifica- 
tion of the work and saving of time. 








Jigs and Fixtures in a G 


Fig. 1 shows an internal milling fixture 
for the equalizing rings, which are a part 
of a speed-changing mechanism. Refer- 
ence to the halftone shows the fixture to 
be made up of two parts A for holding 
the rings which have been previously 
drilled, and B the fixture for milling the 
inside bosses of the rings shown. This 
fixture B is also made up mainly of two 
parts, the slider C which is fastened by 
filister-head screws to the milling-ma- 
chine table and the stationary head B in 
which are the gears for driving the two 
cutters. 

Fig. 2 shows the driver with trunnions 
on each side of the gear. These trun- 
nions fit a reamed hole half of which is 
in the cap Fig. 3 and half in the body of 
the head B, Fig. 1. The hole C in the 
driver, Fig. 2, is reamed and fits a one- 
inch milling machine arbor, provision also 
being made for a key. Fig. 4 shows the 
driven gear with threaded portions on 
each end to which the cutters are 
screwed. The threads are necessarily, one 
right- and the other left-hand. As the 
distance between the bosses in the rings 
is but 3'4 inches it will be seen that the 
bearings were necessarily very short. To 
help out, four hardened-steel rings were 
provided, two for the driver and two for 
the driven. After these parts (driver and 
driven gears) were turned, ground and 
the teeth cut, the hardened-steel rings 
were then ground the exact pitch diam- 
eter of the respective gears. Special care 
was also taken to exactly space the holes 
in the head for the driver and driven 
gear. The bushing, Fig. 5 is made 
of special bronze and is press fit in the 
body B, Fig. 1. A pivot pointed screw is 
also provided for holding the bushing in 
place. At one end of the bushing is a 
reamed hole into which the trunnion of 
the driven gear fits, forming a small bear- 
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An internal milling fixture jor 
the equalizing rings of a speed 
changing mechanism. 
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its use in connection with facing 
tools. 
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ing, on the same end, but on the inside, 
the bush is bored to fit the ring 
which was ground to the pitch diameter, 


steel 


Fic. 1. 





rinder Shop 


this also with the outside diameter of the 
gear forms the bearing. To assemble, the 
driven gear is placed in the bushing, next 
the bronze ring, Fig. 5, is slipped over 
the steel ring and lastly the bronze disk, 
Fig. 6, is screwed into the head and is 
locked by a taper screw at G, Fig. 7. 

It will be that a rolling action 
takes place between the rings and thus 
some of the thrust of the driven gear is 
taken up or absorbed by the ample bear- 
ings of the driver. When in operation the 
head remains stationary, while the slide 
and ring-holding fixture are moved along 
with the table thus feeding the work to 
the cutters. 


seen 


MACHINING THE Bosses INSIDE THE BED 
Fig. 8 shows the drilling jig and tools 


—_— 





AN INTERNAL MILLING FIXTURE 
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for facing the bosses, inside the ved, to 
which is bolted the gear frame. Special 
care is taken to face these bosses so 
that a plane touching their surface will 
be square with the hand-wheel shaft in 
every way, as upon this depends the 
proper meshing of the bevel gears, a very 
important feature. Too much care cannot 
be exercised and hence the tools shown 
were brought into use. The jig for drill- 
ing the holes is shown resting against 
the bed in the halftone. The pivot A 
in the jig fits the handwheel shaft bush- 
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MILLING FIXTURE FOR EQUALIZING RINGS 


ing which is previously placed in posi- 
tion; a finished portion of the jig is 
brought to bear on the top of the bed 
(which is planed) and is then firmly 
clamped in this position. The drilling is 
next in order, after which the holes are 
reamed. The jig is then removed and 
the facer bar B inserted, next the cutter 
C is slipped over the end and held in po- 
sition with a cone-pointed set screw. Fig. 
9 shows the test square which is now 
brought into use and which is made up of 
a round piece and a hardened-steel blade 
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fastened at one end. 


How THE TEST SQUARE Is USED 


This biade is provided with a sliding 
head for holding an indicator, the round 
portion fits the handwheel shaft bushing 
as shown in Fig. 8. The bosses are then 
faced till the blade just passes the collar 
B which is set the proper distance from 
the cutting edges of the facing tool. 

Next the plug FE, Fig. 8, is inserted 
from the inside of the bed the flange be- 
ing held firmly against the boss, and the 
indicator which is held in the sliding head 
is passed over the end of the plug and 
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Fic. 9. THE TEST SQUARE 


the reading noted. All of the bosses are 
thus tested and by retouching with the 
facing tool are brought exactly to the 
same reading. In this way excellent 
alinements are secured and consequently 
smooth running gear frames which re- 
quire very little attention are the 
result. 
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Overhead Charges and 


The relation of overhead charges to 
total cost is little understood except by 
experienced managers and by those who 
have made a study of the subject. An 
analysis and study of the overhead 
charges by a competent manager is nec- 
essary for the efficient working of an 
industrial plant. Superficial criticism of 
these charges, and action taken thereon, 
however, may result in a decrease in effi- 
ciency. 


THE WorKS MANAGER VERSUS FINANCIAL 
CONTROL 


In nearly all cases in industrial life 
the “operating expense” is a bone of 
contention between the financial control 
and the works manager. In many cases, 
yes, in the majority, the financial end of 
the establishment knows nothing of shop 
management, but is well informed re- 
garding accounting methods and knows 
the effect produced on stockholders and 
the general public by a statement of 
high operating expenses in the annual 
report. High operating expenses do not 
look well in financial reports, and it is 
often very difficult for the works man- 
agement to persuade the financial power 
that in many cases high operating ex- 
penses result in efficiency and lower cost 
of the output. If the establishment is a 
manufacturing concern the cost 
can be accurately determined, and com- 
pared with previous costs, or with costs 
of competitors as shown by their selling 
costs, the manager has an op- 
portunity to prove his side of the case, 
but if it is a jobbing concern, or a re- 
pair plant similar to a navy yard, where 
no such comparison can be made, the 
manager has little opportunity for prov- 
ing his case, and he will, in many cases, 
be required to reduce the operating ex- 
pense, although he knows that such re- 
duction means a loss to his company. 
This is a disheartening experience which 
is forced on many managers. 


where 


‘works 


IGNORANCE OF THE RELATION OF OVER- 
HEAD CHARGES TO TOTAL COST 


The lack of knowledge of the relation 
existing between overhead expense and 
total cost is by no means confined to the 
financial power, as it even sometimes ex- 
tends to managers themselves. It is 
astonishing how little is known concern- 
ing this subject. Some good business 
men, men who should know, have failed 
to grasp the true meaning of overhead 
expense and its relation to the total cost. 
I know of one important repair establish- 
ment which makes large repairs for an- 
other concern on the basis of actual cost 
plus a percentage of profit. The man- 
ager of the concern for whom the repairs 
are made is considered an excellent busi- 
ress man who can drive a hard bargain. 
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tion in them means reduced shop 
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The manager of the repair establishment 
well knows that endless trouble will en- 
sue if the bill presented contains the 
proper percentage of overhead charges, 
so the bill about half the actual 
overhead expense, with the direct charges 
padded to make up the balance. So great 
is the ignorance regarding proper over- 
head chagges that some concerns which 
do much work on the basis of cost plus 
a percentage of profit, keep their books 
so that much of what is proper over- 
head expense is charged as direct labor, 
in order that they can show a customer 
a moderate overhead charge. Many 
actually do not know what goes to make 
up the expense. Very few 
outside of experienced managers know 
that much productive labor, or to make 
it clearer, direct labor, cannot be charged 
directly to a this labor 
ployed on several jobs at the same time, 


shows 


overhead 


job, as is em- 


























and must necessarily be distributed to 
the jobs either on the basis of direct 
labor charged or on a tonnage basis. 
Mfg. Dept. 
yr eeeares a Tul Lug | 
Account . sbor i r Labor fat'r Tl 
+ bo 9 > Bo} 
Superv'y. & Office Force/D 4 
| D B 
it . ‘ } 4 i 
|Fixtures & Furniture D Cc 
+ —— - + — + ” —+ 
p b 
D f 
Tools dD k | 
-—. = 4 ms | Tt + 
Tools Special dD G t | | 
r ———_——_— — nad ———— + —— + 
; ool Room Labor - jp : Hi} _ i _—! 
= —— Se | SE ennicilieeendal 
D K , 
b ee 4 ft oS 
L_ aes 4 | 
R. & M. of Machinery D M |] 
: j Ht | alt 
L D N | 
—_ — 4 i tt 
dD oO; 
Seen a | + | + 
Prop. Pow Charge _ D P 
Miscels. Labor D Q 
———. —— 4 i 
Corre ctio 1 of Errors dD R 
Genl. Stores & Supplies |D ) 
LS D tT 7 
D | 
D V 
Dp W 
es | + —— 
D xX 
D 
+ Se 
R. & M. of Buildings D Zi i 
| 
i | 

















American Machi nist 


ForM 1. ANALYSIS OF SHOP EXPENSE 
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Shop Output 


Many do not know that certain material 
must be charged in the same way, and 
that this material, though it appears in 
the overhead charges, is actually used on 
the job. 

I have heard those in a position to 
criticize, in a position where the criticism 
would be accepted as of value, express 
the most severe criticism of the manage- 
ment of a shop where the prorated 
charges, including general expense, 
amounted to 100 per cent., stating that it 
cost as much to run the shop as it did 
to do the work in the shop! It was 
thought that the overhead expense con- 
sisted of charges for the supervisory 
force, clerks, cost of power and minor 
repairs to tools. It was not considered 
possible that in any well managed es- 
tablishment, the overhead charges could 
amount to 100 per cent. of the direct 
labor charged. It is needless to say 
the one making this criticism never had 
the opporturity of analyzing the over- 
head charges in a large well conducted 
foundry where costs are accurately deter- 
mined. Such is the ignorance with which 
managers have to contend. 


DANGER OF SUPERFICIAL CRITICISM 


In repair plants, or in establishments 
where work of large magnitude is under- 
taken requires several 
complete, as in shipbuilding, it is diffi- 
cult to compare costs or to measure the 


which years t) 


output. Frequently, also, the supreme 
control of the establishment is in a city 
office far distant from the plant, and 


knowledge of the operation of the plant 
is obtained from monthly reports and an 
occasional visit. Under these conditions 
direct and total well 
be criticized, and the criticism therefore, 
naturally turns to the account. 
There is apparently something in over- 
head charges which attracts the criticism 
of nearly everyone, for one hears crit- 
icism of these charges from those who 
have little idea of what goes to make 
up these charges and who have not a 
faint conception of the subject in its 
bearing on total cost. This tendency must 
be due to the belief that the payment 
of money for overhead expense is ex- 
penditure without adequate return. 

Superficial criticism of the expense ac- 
counts by those in authority will prob- 
ably result in decreased efficiency. 

In one large establishment with which 
I am familiar the shop-expense accounts 
are kept down to the lowest point without 
regard to the efficiency of the tools in 
the shops. I was shown the care taken 
to keep these expenses down and was 
told how the expense had been cut in 
half and that it was believed that the 
concern had a lower shop expense than 
its competitors. The shops surely showed 


costs costs cannot 


expense 
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it—there was no necessity for seeing the 
accounts. Machines were in poor con- 
dition; belts were as bad as they could 
be; the small tool equipment was atro- 
cious. Moreover, the foreman on every 
opportunity charged shop repairs to the 
direct cost of some big job in the shop, 
rather than charge to the expense num- 
ber. There is not the slightest doubt 
that the blind effort of someone in 
authority to reduce shop expense is re- 
sulting in large losses to this concern. 
When a concern begins to lose money 
and the order is given to economize in 
the hope of changing losses to profits, 
it is almost invariably true that reduc- 
immediately made in the 
overhead expense, notwithstanding the 
fact that the remedy required may be 
more and better supervision and conse- 
quently higher overhead. When the ex- 
pense account is cut, the majority, in- 
cluding some managers, feel that the cut 
The increase in 


tions will be 


is just so much saved. 


direct costs cannot be seen; it may 
actually be several weeks or months be- 
fore there is a direct increase, as the 


momentum of past conditions cannot be 
dissipated immediately. There is little 
doubt that the effort made to economize 
by cutting the overhead expense has car- 
ried many establishments to ruin. Un- 
fortunately, overhead expense is general- 
ly known as a percentage of the direct 
labor charges, and the more the efficient 
manager reduces his direct labor costs, 
the higher his overhead expenses appear 
to be. There are given below several ex- 
amples of shops which have come direct- 
ly under my observation in which the 
subject of shop expense required intelli- 
gent consideration. In each case the in- 
crease, either real or apparent, of the 
shop expense meant increase in efficiency 
while the decrease resulted in a reduc- 
tion in efficiency. 


THE SHOP WITH MACHINERY IN POOR 
CONDITION AND WITH A Poor Equip- 
MENT OF HAND TOOLS 


An experienced manager who knows 
his business well knows that if he is to 
get work done at low cost, he must sup- 
ply adequate tools with which his men 
are to work. One can in practically all 
cases judge of the efficiency of a shop by 
an inspection of the machinery and the 
tool-room equipment. A well equipped 
shop is not always an efficient shop, but 
it is certain that a poorly equipped shop 
with machines and hand tools in bad con- 
dition is never an efficient shop. The 
higher the wages, the more important it 
is to provide an excellent tool equip- 
ment. 

A short time ago an {important shop, 
located in a district where wages are 
very high, came under my observation 
and I found the tool equipment in 
The costs were ex- 


atrocious condition. 
cessive and it was surprising that these 
conditions should have existed so long 
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FoRM 2, ANALYSIS OF GENERAL EXPENSE 


without correction. If low shop expense 
percentage is the aim, it is easily accom- 
plished by not spending money to bring 
the tool equipment up to a proper stand- 
ard. Not only is the actual expense 
kept low, but the expense percentage 
shows very low as the direct labor cost 
to which the expense cost is applied to 
obtain the percentage is very high. 


THE SHOP IN WHICH HIGH-PRICED ME- 
CHANICS ARE EMPLOYED ON WORK 
THAT SHOULD BE DONE By Boys 
AND HELPERS 


A great many Government shops fall 
in this class, though the Government has 
no monopoly in this line. I recently had 
occasion to investigate a boiler shop and 
found everywhere first-class boilermakers 
doing work that should be done by boys 
and helpers. Boilermakers were cutting 
off tubes, filing the burs after the tubes 
were cut, polishing the ends of the tubes, 
placing the tubes in position, attending 
the motors driving the expanders and 
other work of this character. A competent 
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manager knows the work that should be 
done by boys and helpers. He is in touch 
with the best industrial practice. He 
knows what the other fellow is doing. 
Such a manager will replace his $4 a day 
boilermaker with $2 helpers and $1 boys 
wherever possible. He will reduce costs. 
But what is the result with his shop ex- 
pense? For every dollar that he reduces 
his direct cost, his percentage of shop ex- 
pense goes up. If it were possible for 
him to replace all of his $4 boilermakers 
by S2 helpers without reducing the out- 
put, he has reduced his direct costs by 
half and doubled the shop-expense per- 
centage. 

In Government shops and also some 
commercial shops, if the aim is to reduce 
the shop-expense percentage, this can 
readily be done. No effort is required 
by the manager; all that is required is 
for him to do nothing—the percentage 
will go down of its own accord. The 
foreman had rather have mechanics than 
helpers any day; they require less super- 
vision, less inspection; they give him less 
trouble. Besides, he has no desire to get 
in trouble with the unions, and the mem- 
bers of the unions are his best friends. 
He, therefore, employs mechanics wher- 
ever possible rather than boys and help- 
ers wherever possible. The result is a 
large labor roll and a small percentage 
of shop expense. 


THE SHOP IN WHICH WorK Is DONE BY 
HAND INSTEAD OF WITH MACHINES 


The boiler shop previously referred to 
is an excellent example of this class. 
Tubes were cut out by boilermakers with 
sledges and hand chisels. Tubes were 
expanded in some cases by hand-operated 
expanders. Boilermakers with hand files 
removed the burs on the tubes made by 
the cutting-off saw. All of these hand 
operations were replaced by machine op- 
erations and the direct labor cost greatly 
reduced, the total cost was reduced, the 
labor roll was reduced, but the actual 
shop expense was slightly increased, and 
the shop-expense percentage was largely 
increased. 

If the manager could replace every 
hand operation by machines, that is, use 
altogether automatic machinery, he would 
no doubt enormously reduce his direct 
cost and total cost, but he would greatly 
increase the shop expense and _ the 
shop-expense percentage would reach 
infinity. Surely no one would criticize 
such a manager for high shop expense, 
yet today one hears criticism as senseless 
as this. 


THE SHOP IN WHICH THE OutTPuT Is 
Low AND THERE IS MuCH LOAFING 


If a manager takes over a shop in 
which the output is low, where the men 
are not doing a full day’s work, and 
succeeds in bettering conditions and in- 
creasing the output per man, he will for 
the same amount of work reduce his 
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labor roll, but at the same time increase 
his shop-expense percentage. Surely such 
a manager is not to be criticized. It 
would be just as sensible to commend 
the manager who acquires a well run 
shop and allows his men to loaf to make 


a larger labor roll in order that he 
could show a reduction in his shop 
expense. 


OTHER METHODS OF REDUCING SHOP 
EXPENSE 

There are other methods than those 
previously indicated by which the shop 
expense may be reduced without any in- 
crease in efficiency, or which may re- 
sult in a decrease in efficiency. In many 
shops, for example a foundry, there is 
much miscellaneous labor employed on 
many different jobs. This labor cannot 
equitably be charged direct to jobs, there- 


fore in well conducted establishments 
these charges are made to the expense 
number for miscellaneous labor which 


cannot be charged direct, and is dis- 
tributed to the jobs either on a tonnage 
or direct labor basis, as an indirect charge. 
Those who wish to make a good showing 
with the indirect charges frequently 
arbitarily charge this labor direct to jobs 
with the result that a few large jobs bear 


this expense while the small jobs get 
none of it. 
So eager are some to make a good 


showing with the expense accounts that 
frequently men employed as leading men, 
or strictly in a supervisory capacity, 
though not known as foremen or assistant 
foremen, are charged direct to the jobs 
instead of being properly charged to the 
supervisory number. The only result 
of charges of this kind is to make the 
costs less accurate, and fool someone in 
authority into believing that he has 
through good management obtained low 
expense accounts. 


COMPARISON OF OVERHEAD EXPENSE PER- 
CENTAGES OF DIFFERENT ESTABLISH- 
MENTS MEANS NOTHING 


the 
same 


Even though establishments of 
Same general character have the 
cost-keeping system, which is far from 
being the case, a comparison of the ex- 
pense accounts is of little value, and a 
comparison of the expense percentages is 
a waste of time. Before there can be a 
comparison of any value of expense ac- 
counts, the detail methods of charging 
must be standard, the methods of man- 
agement must be standard, the facilities 
must be very much the same, and the 
working conditions the same. An es- 
tablishment having the highest expense 
charges may easily be the most efficient 
while the one with the lowest may be 
the most inefficient. The overhead charges 
are in no sense a measure of the effi- 
ciency of a plant; the only measure of 
efficiency is total cost, and I care not how 
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high the overhead charges go so long as 
the total cost is right. 


PROPER CONTROL OF THE Ex- 
Be SECURED 


How CAN 
PENSE ACCOUNTS 


The analysis, study and control of the 
expense account is a most interesting 
field to the manager of experience who 
knows his job. It is Greek to one who 
does not. If you have enough confidence 
in a manager to place him in charge of 
your establishment, let him control the 
expense accounts; do not tell him to re- 
duce expenses by cutting the expense ac- 
counts; if the product is costing too much, 
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divided as necessary, and there should be 
an analysis sheet for each shop. With 
this sheet before him for each shop a 
manager can tell exactly where the money 
He can see at once any ab- 
normal expenditures and find out the 
cause. He should have each charge in- 
vestigated until he has obtained a work- 


is going. 


ing minimun and thereafter he _ will 
only have to deal with the excep- 
tions. 


Form 2 shows the analysis month by 
month of the general expense. I pre- 
pared this for navy-yard administration 
and it does not include a number of ex- 
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it may be that the cost may be reduced 
by increasing the overhead; hold him re- 
sponsible for total costs and not a_por- 
tion of the total costs. 

The cost-keeping system should, how- 
ever, be such that an inspection will 
readily show where the overhead charges 
have gone. Each month there should be 
prepared for the manager a complete 
analysis of the expense accounts. These 
can best be shown month by month in 
parallel columns. 

Form 1 gives the analysis of the shop 
expense. Each shop should, of course, 
have a separate expense account, sub- 


penses which must be taken into account 
in commercial establishments, such as 
depreciation, insurance, etc. This analysis 
should be studied and treated as de- 
scribed for the shop expense. 

Form 3 is a summary of all the ex- 
pense accounts showing the expenditures 
this month, last month, and the average 
of the year to date. It also shows the 
direct labor charges in each shop and the 
percentage of each class of overhead to 
the direct labor charged. 

With this information a manager should 
be able to absolutely control the expense 
accounts. 
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Machine Work at a University 


There have appeared of late many ar- 
ticles on the subject of shop education, 
which is a hopeful sign. We learn from 
the experience of others as well as from 
our own. Dean Schneider, of Cincinnati, 
has inaugurated a plan which seems to 
be working well in that city. It does not 
seem as feasible in some other localities 
where the surroundings are less favor- 
able. Cincinnati is the seat of the ma- 
chine-tool industry, and there are many 
other lines of work there that make the 
conditions exceptionally favorable to 
such a plan. 

A good many of our engineering 
schools are situated in towns where there 
is little or no manufacturing, or other 
mechanical work. The course extends 


— 

















Fic. 1. TIME STAMP AND CARD RACK 


ever four years. Crowded in those four 
years we find many and varied subjects. 
The general culture studies have been 
cut to the quick. No one will contend 
that the engineering student gets more 
language, history, economics, physics, 
chemistry or mathematics than is neces- 
sary. The technical subjects require all 
the time that it is possible to give to 
them. The courses in mechanical and 
electrical engineering at least, usually 
include brief courses in pattern, forge, 
foundry and machine shops. Students 
enter these courses from the high school 
with little or no knowledge of shop work 
of any kind. In the brief time allowed 
for these courses in shop work, what can 
be given that will put the student in the 
best condition to meet the situation which 
will confront him when he gets through 


By J. H. Gill * 








How college work differs from 
manujacturing and its effect on 
the student. 

Building gas engines as a 
regular product to give commer 
cial requirements and results. 

l’sing the time clock, tome 
records and possibly the prem 
tum plan. 
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his course? All who take these courses 
should have some knowledge of shop 
work. The more they have, the better. 
Those who go into work connected with 
manufacturing must have a more inti- 
mate knowledge than can be had in the 
time and under the conditions of the 
college shop. These must expect to go 


engine of the marine type, two cylinder, 
four cycle, that will give about seven 
horsepower. This is of such size that the 
parts can be handled with the equipment 
available. The gasolene engine is a sub- 
ject that appeals to the interest of the 
student. It is complete in itself. It will 
go and does not require a motor or an 
engine to run it. It is better than a 
steam engine in that no boiler is required. 
Nearly all students, or some of their rela 
tives, would like to get a small engine. 
If the student is making an engine for 
himself or for some friend, he will take 
a much greater interest in the work than 
if he is making some piece of appara- 
tus for the school. We have fitted up 
with jigs and fixtures and are making 
these engines in lots. We push the pro- 
duction as if this was the object we had 
in view. In reality, it is only a means 
to an end, and that end is the student. 

A time clock has been installed. The 
work is given out on numbered shop or- 

















Fic. 2. THE ENGINE, 


into the shop after graduation and get 
the intimate working knowledge of the 
particular line that is necessary. It i 
impossible in the school shop to give 
much emphasis to skill in producing nice, 
accurate work. The principles involved 
in the various kinds of work, the vari- 
ous machines used, and something of the 
capacity of these machines can be shown. 
The value of time is one of the important 
things and the most difficult to impress 
on the student. 


a 


MAKING A REGULAR PRODUCT 


We, at the University of Illinois, are 
trying out a plan that promises to be an 
improvement. We have realized that to 
do the most for a student, we must get 
and hold his interest. To do this, we 
have, among other things, been building 
gasolene engines for several years. In 
that time, we have developed a gasolene 


ITs PARTS AND JIGS 


ders. Time is kept on each operation. 
Each student has a number. Near the 
time clock there are three racks, with a 
pocket for each student in each rack. The 
racks are marked “Jobs Ahead,” “In,” 
“Out.” Orders are made out for the 
work and placed in the “Jobs Ahead” 
rack. The student comes in, goes to the 
rack and takes out his order, stamps it, 
puts it in the “In” rack, and begins his 
work. At the end of the period, he takes 
the card, stamps it and places it in the 
“Out” rack. When he comes in again 
he stamps the same card and puts it in 
the “In” rack. When he has completed 
the order, he stamps the order card and 
drops it in the “Completed” box. He 
then gets his next order and begins that. 
The work is carried through in job lots 
and made as nearly on the interchange- 
able plan as possible. The finished parts 
are inspected, and if within the limit, 
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they are put in the rack from which the 
finished engine is assembled. 


How It DIFFERS FROM MANUFACTURING 


There is one important difference be- 
tween our way of working and that of a 
manufacturer. We push the men along 
from one job to another. We assign a 
student his work through the cards in 
the “Job Ahead” rack. This work has 
been planned, piece by piece. The order 
of operations has been thought out in the 
design of ihe fixtures. A student will 
get an order to bore four cylinders, for 
example. He takes his castings to the 
lathe fitted with a fixture for this job and 
bores one cylinder after another. His 
tools are good and stiff, his work is held 
rigidly, and he crowds the work to see 
how good a record he can make. When 
he has these cylinders bored and reamed, 
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group of students away from assigned 
work for any cause, he puts the student’s 
numbers‘ on a red card and stamps it 
“In” and “Out” for the time taken. This 
time is deducted from the total time of 
the student on his order card. 

We expect to establish a time record 
on each operation, and possibly we can 
later introduce some form of “premium 
plan” of grading the work. 


- 


SOME OF THE MeTHODs USED 


Fig. 1 shows our time stamp, which 
has electric connection to a master clock, 
and two of the three order-card racks. 
These racks are built together into a2 
triangular form and each rack has a glass 
door, which pockets behind the other 
rack, as shown. This enables us to lock 
the rack at any time and prevent late 
students stamping in. Fig. 2 shows t*e 
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Fic. 3. BORING 


he takes them with the order card to the 
instructor, who checks the work and 
grades it in the presence of the student. 
He then deposits his order card in the 
“Completed” box and begins on the next 
order, 

The instructors make out in advance 
several cards for each student, and when 
any student is in need of a new job, the 
instructor selects it from those in the 
“Job Ahead” rack. In this way the work 
may be selected to suit the conditions in 
the shop. If a student’s next order card 
calls for the use of a certain milling 
machine, for example, and that machine 
is in use, the instructor selects from the 
cards in the student’s “Job Ahead” 
pocket the one that can be handled in a 
machine that is available. 

If the instructor takes the class or a 





THE CRANK CASE 


engine and a part of the jigs used; also 
a number of the parts, Fig. 3 shows the 
crank .case under the radial drill ready 
to have the seats for the cylinders bored 
out through the jig A, by the cutter head. 
B is the jig for boring the holes for fas- 
tening the end bearing and plate to the 
crank case. D is the jig for drilling 
holes for the hand-hole cover plates. C 
locates all the small holes in the top of 
the crank case. The three flat faces of 
the crank case are milled with an eight- 
inch face mill, having high-speed steel 
cutters. 

The sample order card shows quite 
clearly how the orders are made out. On 
the back of this card the operation to be 
done is checked so there is no chance 
for mistake as to what is covered by the 
card 
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MECHANICAL DEPARTMENT SHOPS 
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OPERATIONS 
The instructor will fill out the order card, check 
the operation in space below, and pene in “job 
ahead’ rack before it is needed by 1 
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Adjusting Painting 
\ssembling Planing 
Babl r Polishing 
Boring Punching 
Chipping Reaming 
Cutting off Recitatior 
Drilling | Repairing 
L:recting Sawing 
bacing screw machine 
Filing Shaping 
a Finishing rapping 
Grinding resting 
Inspection rhreading 
Key seating rurning 
Milling Furret lathe 


Remark 
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Punch here 


When we get the manufacture of this 
engine worked out, we hope to take up 
other things, in order that we may add 
variety to our work. 

We propose to sell the engines to the 
students for the cost of the raw mate- 
tial. When we take up another problem, 
we will find a way to use it in our shops 
or laboratories, send it to other institu- 
tions, or in some way dispose of it other 
than to put it on the market. Being a 
State institution, we would not be ex- 
pected to enter the market with our pro- 
duct. 

This work is intended for the second 
semester of the course in machine shop. 
The first semester is a course of exer- 
cises to give what we call machine man- 
ipulation. These exercises are mostly 
parts of a small bench grinder. It is 
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designed with the main idea of using the 
parts as exercises. The parts that are 
O. K. within the limits are assembled into 
a complete grinder. 

This first semester gives practice in 
machine work with few, if any special 
fixtures. The exercises are worked out 
with the ordinary tool-post tools, calipers 
and scale. The student gets some knowl- 
edge of the handling of machine tools 
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and the difficulties and time required to 
produce good work. The work of the 
second semester stands out in strong 
contrast to this, and impresses the stu- 
dent with the value of modern shop 
methods. 

As the plan works out, we hope to 
extend it or a modification of it to the 
other shops. 

There are a number of details that are 
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to be improved, but the general plan is 
working well, The object is to give the 
student as much as possible in the lim- 
ited time available. He gets some knowl- 
edge of the manipulation of machine 
tools, their capacity and range, and then 
is strongly impressed with the advantage 
of special machines, jigs and fixtures in 
the production of work by modern man- 
ufacturing methods. 








Broaching on the Power Press 








The halftone, Fig. 1 illustrates a geared 
press, equipped for broaching the square 
wrench holes in the ends of chuck screw 
blanks. One of these blanks is shown in 
the sketch, Fig. 2. 

This machine is built by the V. & O. 
Press Company, Glendale, L. I. It is 
fitted up for handling five sizes of screw 
blanks and five feed dials will be noticed 
in the first illustration, one of these being 
in place upon the machine, while the 
other four are shown leaning against the 


left-hand side of the press. Five blanks 
of different sizes will be seen resting 
upon end on the dial in the press. The 
holes in the blanks range from 3/16 to 

-inch square. 

The screw blanks come to the press 
with a hole drilled at one end of about 
the size of square required. The hole is 
slightly deeper than is necessary for the 
squared opening, and this extra depth 
permits the single square tool which is 
used to be forced down to the proper 
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V. & O. Press EguipPeD FOR BROACHING SQUARE HOLES IN 
CHUCK SCREW 


BLANKS 


depth, the chips being compressed at the 
bottom and a perfectly clean, flat surface 
formed by the end of the punch. 

The stripper plate which prevents the 
blanks from being lifted out of the dial 
upon the ascent of the tool is clearly 
shown in the halftone. The end of the 
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CHUCK SCREW BLANK WITII 
SQUARE HOLE IN END 


Fic. 2. 


punch or square broach is left slightly 
larger than the remainder of the tool. It 
will be noticed that the press is equipped 
with the spring-controlled pawl-slide for 
indexing the feed dial and the safety stop 
which have already been illustrated in 
connection with this company’s presses. 








Centering Fillets 


By Epwarp M, WisE 








I would like to call your attention to 
a little device which I made for putting 
radii and fillets in drawings, and assist- 
ing in the location of their centers. 

It consists of a piece of transparent 
celluloid about 1/64 inch thick and 6 
inches square, upon which have been 
scratched with a pair of sharp dividers, 
circles from 1/16-inch radius up to one- 
inch radius, advancing by thirty-seconds. 
A soft pencil can then be rubbed over 
these scratches so that they can be read- 
ily seen. The centers of the circles are 
punched completely through the cellu- 
loid. The circle of the desired radius 
can be fitted to any two diverging lines, 
the center marked on the drawing with 
the sharp point of the bow pen and the 
radius can then be drawn in very quickly. 
This is especially useful in drawing radii 
in angles other than right angles. 

In locating centers of existing arcs or 
circles, the cellulcid is placed on the 
drawing until the circles or arcs coincide 
and the center is then marked. This is 
especially useful in tracing when the 
center has become lost. 
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Letters from Practical Men 

















Dies for Making Seat Rails 
for Steel Chairs 








The sketches illustrate tools for mak- 
ing seat rails for steel chairs, which I 
saw in a small shop where I worked 
some years ago. The main feature of 
this method is the use of a “dovetail” 
die by which it is possible to make a 
smooth and practically solid seat rail out 
of strip stock, thereby reducing waste of 
stock to a minimum. 

A view of half a seat rail is shown in 
Fig. 1. These rails were, if my memory 
serves me correctly, about 12 inches di- 
aineter and were made from 1/16-inch 
bright, soft steel, which came in strips 
tne correct width, about 134 inches. 


THE DovetTAIL DIE 


The “dovetail” die is shown in Fig. 2. 
the cast-steel die A is secured by screw 
and dowel, as shown, to the cast-iron die- 
holder B. The stripper C, of mild steel, 
is fastened to B, as shown, there being 
a slot milled in the underside '¢ inch 
deep and wide enough to let the stock 
slide through. The stripper is extended 
and a hole worked through it a snug fit 
for the punch, so as to give the punch 
support and keep it up to the die when 
at work. It will be noted that the work- 
ing end of the die overhangs the die- 
holder. This allows the parted stock to 
drop off the die. 

The punch D, of cast steel, is fastened 
by screw to the mild steel punch-holder 
E, the tongue in the center serving in 
place of dowel pins. The punch is fitted 
parallel, fitting the stripper all the way 
up and is made a rather slack fit for 
the die, the reason for this being ex- 
plained further on. The stop for this die, 
which is not shown, is merely a bar of 
mild steel, bolted to the bolster of the 
press and having a sliding piece or stop 
which can be adjusted to any length 
along the bar and clamped there. As 
these strips for a 12-inch diameter 
seat rail are a bit over 3 feet long it 
is obvious that a stop fastened to the 
die would be rather cumbersome. 


How THE Die Works 


The operations with this die are as 
follows: The stop is inserted through 
the slot in the stripper until it slightly 
overlaps the working face of the die. The 
press is then tripped and the small piece 
cut off the end of the strip, leaving the 
end dovetailed to the shape of the die. 
The stock is then advanced to the stop 
and the press tripped again. This time 
a strip the required length is cut off, the 
end last cut being dovetailed the shape 











Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 




















This continues until the 
end of the strip is reached, each stroke of 
the press cutting off a strip, one end of 
which duplicates the die and the other 


of the punch. 


end, the punch. The only waste from 

these strips are the two small pieces cut 

from each end of the long strips. 
BENDING AND JOINING THE STRIPS 


The strips are next run through rolls 





Blan of Punch 


which bend them to the required circle. 
This brings the two ends of the strip to- 
gether and it will be seen that the one 
end fits the other, the same as the punch 
fits the die. Of course, you can’t push 
them together, but by having the punch 
a rather slack fit for the die, as men- 
tioned before, this gives the sides of the 
dovetails a slight taper, equal to half 
the difference between the punch and the 
die. This taper coming on opposite sides 
of the strip, allows the two ends to be 
matched easily. They are then put on a 
plain horn die of the required radius, 
and the plain punch coming down forces 
the two dovetails into one another, mak- 
ing a good tight fit. We now have a plain 
cylinder or ring, 12 inches diameter by 
134 inches deep. 


THE ForRMING TOOLS 


The forming die is shown in Fig. 3. 
The die is of cast iron, with a hardened- 
steel ring fitted as shown. This ring is 
given the required radius and is finished 
as smooth and hard as possible. The 
punch A is of cast iron, with a hardened- 
steel disk attached to the face by screws, 
not shown. A hardened-steel pad B is 
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also attached to the punch by four screws 
and there are 12 springs between it and 
the punch. 

The action of this die is as follows. The 
rings or cylinders are slipped over the 
spring pad, up against the face of the 
punch, one being shown in position at C. 
The bottom edge of the ring C comes 
just to where the radius begins on the 
spring pad B. When the punch descends, 
the spring pad B strikes the bottom of 
the die and is firmly held there by the 
springs. There is just one thickness of 
the stock clearance all around between 
the pad B and the steel ring in the die 
and the punch continuing to descend, 
forces the metal down around and under 
the pad till it strikes the edge D and the 
punch strikes on pad B. As these sur- 
faces are all hard and polished and well 
lubricated, the metal flows inward 
smoothly and coming hard between edge 
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course, these fingers would have to work 
against a stop so that they couldn’t 
spring in far enough to catch the pad B 
itself. 

This method of making seat rails 
struck me as being first class; there was 
no waste of material, as when the rings 
are drawn up from the sheet and the 
center blanked out, and no rivets on lap 
joint. This method could also be applied 
to many other jobs of a like nature. 

Liverpool, Eng. J. A. Hart. 








A Simple Screw Slotting 
Fixture 








While employed in a German shop we 
had to make a lot of screws, which were 
too short to be slotted in the ordinary 
way in the automatic screw machine. I 
made the fixture shown in the sketch for 


~ ,Cutter 


























A SIMPLE SCREW- 


D and the steel face on the punch prop- 
er, when the punch grounds on the pad, 
the edges are left nice and square. 


ADVANTAGES OF THE METHOD 


As can readily be seen, when the ring 
is formed to the shape shown in Fig. 
1, the dovetail joint is locked with no 
possibility of its coming apart and when 
the ring is polished, the joint can hardly 
be seen, 

To my recollection there was some 
slight trouble in stripping these rings off 
the pad B after forming, the rings some- 
times sticking fast, but this could easily 
be remedied by putting four or more 
spring fingers around the die at the prop- 
er hight, these being beveled on the 
upper face, so that when the punch de- 
scends it would push them back out of 
the way, and on the punch coming up, 
the springs would push them into the 
space between the punch and the pad B 
and so strip the rings off the pad. Of 


~~ 


. EY i, . 32 P. 1 
_ SEZ The Work 


American Machinist 


SLOTTING FIXTURE 
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holding the screws for slotting and this 
did the work very satisfactorily at the 
rate of about 1500 screws in a day of 
ten hours. 

A is the cast-iron body, fitting the 
table of a Pratt & Whitney hand miller, 
bored and tapered at the front end to 
receive chuck B, which holds the work. 
The hardened nut C fitting the opening 
in the fixture moves B forward and back. 
D is a pin operated by spring E. F isa 
guide nut for D. G prevents the sleeve 
from turning when moved by nut C. 

In operating, the screw to be slotted 
(shown at the lower right-hand corner 
of the drawing) is put in the mouth of 
chuck B, pushing pin D back, then C is 
rotated about one-fourth turn pulling the 
chuck back far enough to close the jaws 
and hold the screw firmly. The table of 
the machine is then moved toward the 
cutter against a stop, which gives the 
right depth to the slot. Now the table 
is moved back, C turned back to push 
B forward and allow the chuck to open 
and spring E pushes ejector D forward 
and throws the slotted screw out. If a 
screw should happen to stick, it can be 
removed by pushing D by hand. 

Beverly, Mass. CHR. BURMESTER. 








Removing Connecting Rod 


Bolts 








This drawing shows a method of re- 
moving rod bolts with the hydraulic jack. 
It will remove any bolt that cannot be re- 
moved with the sledge hammer. It does 
no damage to the bolts and is very use- 
ful in the round house as it can be used 
at any position of the crank pin. The 
yoke shown is machine steel and is 
placed over the bolt to be removed. The 
key is then inserted in the keyway, a hy- 
draulic jack placed on top of the key and 
when pressure is applied to the screw on 
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the jack, the piston advances against the 
bottom of the bok. The drawing also 
gives details of the apparatus. 
W. J. SHADLE. 
Shop foreman, Chicago & North West- 
ern Railway Company, Clinton, Iowa. 








A Universal Lathe Tool 








The common square-nose lathe tool il- 
lustrated in Fig. 1 is capable of more 
extensive use than is generally supposed. 
By many it is regarded as a finishing 
tool for cast-iron only, and not found 
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Roughing End of Blank 
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A UNIVERSAL 


at all in some shops. Therefore, its 
range of application may be surprising 
to those not acquainted with its use. 

In practically all published data on 
speed and endurance tests, the round- 
nose tool has been used. This tool wil) 
not remove stock as readily, nor main- 
tain its cutting edge as long as the 
Square-nose, although the square-nose 
tool is much lighter in construction; that 
is, it has not the same amount of stock 
to support the cutting edge. The square- 
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nose tool, however, works upon the prin- 
ciple laid down by James Hartness, in 
his work on tHe “Flat Turret Lathe.” 
There is, therefore, no need to discuss 
this further. 

Fig. 2 shows the square-nose tool 
roughing the outside diameter of the pin- 
ion blank. For some work a sufficiently 
accurate job may be made in one cut, 
the corner of the tool being flattened 
sufficiently to cover the lead so that a 
thread will not be cut. Fig. 3 shows 
the same tool facing one end of the 
blank, no change being made in this po- 
sition; simply the other corner of the 
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to suit different grades of materials en- 
countered. The clearance is made as 
small as possible in all cases, generally 
2 or 3 degrees. 

For turning flywheels, gear blanks, etc., 
this tool is especially useful. The blanks 
may not only be finished all over with 
the same tool, but the corners on the 
inside of the rim and outside of hub may 
be straightened up at the same setting. 
To witness the use of this tool on 
a boring mill by a skillful operator would 
be much more impressive than this de- 
scription of its use. 

New York. CuHar-es H. Locue. 
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Square-nose Tool 
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LATHE TOOL 


tool is used. In order to reach the back 
end of the blank, it would be necessary 
to set the tool from the opposite side. 

Fig. 5 shows the same tool making 
a finishing cut on the outside diameter. 
It is well, however, to have another too! 
for this purpose, upon which a straight 
cuiting edge is maintained, which is made 
the same form as the roughing tool. This 
tool is used on both the roughing and 
finishing cuts for both cast iron and steel. 
The angle of the cutting edge is varied 


A Vertical Balancing Machine 








The accompanying cut illustrates a 
machine used at the works of the Ameri- 
can Blower Company, Detroit, Mich., to 
balance their smaller size blower wheels. 
The wheel is balanced at a speed to 











VERTICAL BALANCING MACHINE 


which it is to operate, the variations in 
speeds being obtained by means of the 
friction drive shown in the upper part of 
illustration. . The vertical shaft is tapered 
toward the top. Connection is made to 
the mandrel carrying the blower wheel 
by means of a universal joint. 

It is evident that a wheel but slightly 
out of balance will cause a noticeable 
vibration of the vertical shaft that can be 
readily detected. The wheel is then 
weighted until all vibration disappears. 
It has been found that it is absolutely 
necessary-to balance high-speed blowers 
at their running speed, as the usual static 
or standing balance will not produce a 
true running wheel; the center of grav- 
ity not always being the center of mass. 

Pittsburg, Penn C. C. Howe. 
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Anchor Holes For Babbitted 


Bearings 








I do not claim the following ideas to 
be of my own invention, but give them 
as being good ones that are not used as 
frequently their merit deserves. 

In designing bearings that are to be 
filled with babbitt it is a common cus- 
tom to make them with 
and pieces cast on the top and ends of 
the box to hold the babbitt in place, as 
in Fig. 1, making it necessary to use 
loose pieces on the pattern at A and B, 
and loose core prints for the recesses C, 

indicated by the dotted lines. 
These loose pieces are of necessity of 
small section and, therefore, easily lost 
or broken, expense in 
the pattern shop to replace them. Some- 
times castings will be received without 
any anchor holes in them, and the work 
has to bear the expense of drilling holes 


as 


cored recesses 
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for holding the babbitt in place. I know 
some firms who do this always, for want 
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I use plain round cores of the di- 
mensions and shape shown in Fig. 2, 
and have the three sizes for the differ- 
ent sizes of bearings. These cores are 
made up on stock in the coremaker’s 
spare time, and have been christened by 
the name of “buttons,” which they 
strongly resemble. They are simply 
fastened onto the core or mold, as the 
case may be, with one nail each, and as 


many can be put on a bearing as 
may be thought necessary. They re- 
quire no core prints, either loose or 


otherwise. It has been found, however, 
advisable to paint circles on the pattern 
the same color as is used for core prints, 
in the position where it is desired these 
buttons should be placed, thus giving 
the molder the number and size of but- 
ton to be used and serving as a constant 
reminder to him to use them. 


Writing so much about loose pieces 
brings to my mind some other places 


where they could be avoided more often 
than they are. Take as an instance the 
small bearing in Fig. 3, as usually made, 
the boss on both sides has to be loose 
in the pattern or a core made to fill up 
the space between the dotted lines, 
shown sectioned in the figure, while by 
filling in this space solid as in Fig. 4, 
the pattern can be made solid, and save 
the molder’s time that would otherwise 
be spent in drawing out of the sand 
these loose parts, the cost of which will 
greatly outweigh the few ounces of cast 
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ever, this is due to the draftsman ne- A further economy that can be made 
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where possible. In getting out designs 
for legs, stands, brackets, etc., it is a 
common fault to make them T-section, 
as in Fig. 5, necessitating making the 
pattern in two parts, with the parting at 
AB, adding extra cost to the pattern 
work, and having the parts at C very 
thin and easily broken, whereas by mak- 
ing it as in Fig. 6, the pattern is all in 
one piece, with no very thin places, and 
altogether will stand twice as much of 
the molder’s playful knocks. The latter 
style is obviously cheaper, both in pat- 
tern work and molding and in most cases 
equally as good as the first. 

5 & 


New Glasgow, Canada. 


WATTS. 








Attachment for Draftsmen’s 
Scales 








The sketch illustrates one of a set of 
scales to be used in connection with the 
well known Starrett steel draftsman’s 
scales, whereby their field of usefulness 
may be greatly extended when it is de- 
sired to lay out drawings over or under 
size. 
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ATTACHMENT FOR DRAFTSMAN’S SCALES 


These extra scales are made from thin 
bristol board, about 5¢ inch wide, ruled 
with the desired graduations, and painted 
with white shellac, which protects them 
from injury in handling. 

The one illustrated is for drawings 2 to 
1, or double size. The side shown is 
graduated for fractional dimensions, and 
the reverse for decimals. It is not neces- 
sary to mark the finer graduations on the 
cardboard, as it is placed so that the edge 
does not come to within about 3/16 inch 
of the edge of the steel scale, and the 
etched lines on the latter may be used 
for pointing off. Sixteen divisions per 
inch on the fractional side of the scale 
illustrated, and twenty per inch for the 
decimal side are sufficient. For the 4 to 
1 scale, eight and ten divisions per inch 
are enough. 

The cardboard scales are attached to 
the steel scale by means of the studs on 
the latter, through two small holes pro- 
vided for this purpose. 

A set of these scales comprising 2, 4, 5, 
8 and 10 to 1, I have found to be very 
useful for small parts which have to be 
drawn to large scale, as they save much 
multiplication of figures and reduce the 
liability to mistakes. One-half and one- 


quarter-to-one scales are also useful for 
drawings to reduced scale. 
T. J. S. KiSHPAUGH. 
Harrisburg, Penn. 
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Design of Ball Thrust Bearings 








At page 651, Part 1, of the current vol- 
ume, your correspondent, Gustaf Renner- 
felt, advances certain figures in reference 
to self-alining or self-seating bearings, 
that, to put it mildly, are somewhat start- 
ling. Assuming a load of 1000 pounds up- 
on a particular bearing, he states that it 
is possible for a difference of no less than 
600 pounds to exist between the loads 
carried by the balls or opposite sides of 
the bearing, 800 pounds being carried at 
one side and 200 pounds at the other. 

The results arrived at, in themselves, 
should have been sufficient to prove their 
erroneous character, otherwise designers 
would be simply courting failure in us- 
ing bearings of this description, since if 
it is possible for this difference to exist 
on account of the nature of the bearing, 
it is almost impossible for it not to exist. 
In other words, to insure an even distri- 
bution of the load it would be essential 
that the race with the spherical seating 
should be set exactly at right angles to 
the direction of the load in the first in- 
stance; not approximately, but exactly at 
right angles, and that this setting should 
not be disturbed by subsequent opera- 
tions. 

As it is impossible for these condi- 
tions to be assured in ordinary practice, 
it follows that there would always be 
this difference between the loadings of 
the opposite sides, so that instead of be- 
ing an improvement on the ordinary flat 
seated kind, this type of bearing would 
be really much inferior, provided the 
former were well made and properly 
fitted. 

An illustration, drawn from an actual 
case in hard figures may bring the mean- 
ing of this home more forcibly. A bear- 
ing having eight balls, one inch diameter, 
has a safe working load, according to the 
makers’ catalogs, of 25,300 pounds. Di- 
viding this figure by the number of balls, 
gives 3162.5 pounds as the maximum 
safe load per ball. For the purpose of 
this argument, it may be assumed that 
twice this amount, viz., 6325 pounds, will 
be carried by any two balls at opposite 
sides of the bearing. Taking up now our 
friend Rennerfelt’s formula, we get a 
loading on one side of 5060 pounds and 
at the other side of 1265 pounds, so that 
as the bearing revolves, each ball will 
be subjected to a load continually vary- 
ing between these amounts. 

It is perfectly obvious that the balls 
in a correctly designed bearing will not 
sustain a load of this character which 
continually alternates between an over- 
load of 60 per cent. and down to only 40 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 























per cent. of the designed load, since it 
is well known that an intermittent load is 
much more destructive than a_ steady 
overload of the same amount, It be- 
hooves us, therefore, to examine the for- 
mula to see where the error lies. This 
is not difficult to discover, for, for the 
purposes of his calculation your corre- 
spondent assumes 0.2 as a suitable co- 
efficient of friction, but does not state his 
authority for this figure. 

One of the earliest investigators in 
this line of research, Morin, who carried 
out experiments to discover the coéfficient 
of friction between various kinds of met- 
al, gives for lubricated surfaces of metal 
from 0.07 to 0.08, as the coéfficient at 
low speeds. This is perhaps the nearest 
approximation to the case under discus- 
sion, that we shall be able to find out 
and if substituted in the formula for the 
figure used, will give as a possible dis- 
tribution of loading in this bearing; 
3826.5 pounds and 2498.5 pounds for the 
opposite sides. 

Having regard to the nature of the 
case, however, it is almost certain that 
even this figure would be very consider- 
ably reduced. Morin’s figures are ad- 
mittedly high and the vibration produced 
by the rotation of the bearing would also 
have the effect of reducing the coéfficient, 
making the bearing much more lively in 
this respect than any figures that could 
be advanced would show. 

Of course it is not maintained that a 
bearing of this description will so ac- 
commodate itself to the direction of the 
load that every ball will carry an exactly 
similar amount; there must of necessity 
be some difference between the respec- 
tive loadings of the opposite sides, and 
a useful purpose will have been served if 
this is realized by designers and users 
of ball bearings, At the same time a 
great injustice would have been com- 
mitted if such an extreme article were 
allowed co pass by default, particularly 
as anything published in the AMERICAN 
MACHINIST carries a certain weight from 
that very fact. 

Your correspondent also says that 


bearings “are worn to a groove that is 
much deeper on one side than the other.” 
If there is a groove worn all around the 
bearing, it conclusively proves that the 
bearing has not been overloaded, but 
simply ground out by grit or foreign mat- 
ter being allowed to get onto the races. 
An overloaded bearing fails in spots or 
patches, and is then speedily destroyed. 
Coventry, Eng. H. P. Woop. 








Drawing Room System—U p- 
to Date Prints 








In reading the various articles on draw- 
ing-room systems, it is interesting to note 
the very clever manner in which the 
many vital points are handled, but the 
one point where we all “get up against 
it,” is the point well covered by Mr. Har- 
ris on page 560, namely; how to be ab- 
solutely certain that each department has 
the very latest print. 

This is such a vital question for both 
shop and office that the following method, 
which I saw in use in a very large con- 
cern, may be of interest. 

For many years they have built a va- 
ried and extensive line of machinery, 
with the attending improvements and de- 
velcpments, which require careful records 
in order to supply repair parts; and of 
course new machines coming through 
must not be mixed up with the older 
drawings. A point was lately reached 
where something had to be done, so after 
much investigation, a very complete sys- 
tem for drawings was installed. I will 
not describe this now, but among the 
many good pcints was the placine of all 
parts on small standard-size sheets, one 
part on a sheet. There are many thous- 
ands of these sheets, filed in neat cabi- 
nets, and with each tracing are placed 
two prints ready for use. 

The order clerk makes out the shop 
order tickets, a ticket for each part and 
when ready, they go to the drawing office. 
The clerk here, takes a ticket, which of 
course, has the part number on it, turns 
to the file and removes the tracing and 
one print. The tracing is dropped into a 
box and the blueprint-room men know 
that one print is needed for the file. The 
clerk pins the prints to the order ticket, 
steps to the perforating machine and per- 
forates the order number through ticket 
and print. The print cannot be used on 
any other order number but it is attached 
to the order ticket and when order is 
cempleted both must reach the cost clerk, 
who finds time and material entered upon 
the back of the ticket. 

In this wav on’ one place is responsi- 
ble for prints, end shop foremen do not 
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spend valuable time hunting through 
files of ancient prints for a rather uncer- 
tain “print we used to have,” for he gets 
the print with the order. A workman can- 
not pick up the wrong print, for the shop 
system allows him only one order at a 
time. 

As prints are used only once, it may 
be thought that the cost of blueprints will 
be a bad feature, but as the drawings are 
only 5x9 inches, the print will not cost 
more than 3 cents, and many prints can 
be made for what it often costs when 
work is done from an obsolete print. 

Rochester, N. Y. RALPH W. DAvis. 








Transmission of Power by 


Belts 


I was much interested in Transmission 
of Power by Belts, on page 969, Part 1, 
Volume 33. This use of thin steel is cer- 
tainly novel, but why not braze the joint 
the same as is done with band saws ? 

But what excited my curiosity was that 
someone in France has “invented” a 
belt drive which includes a “jockey” 
pulley. (I have always heard them called 
“tighteners”). Fig. 3 was a cut showing 
the “usual location of the jockey,” which 
I never have seen in practice located on 
the tight side of belt, except where it 
was necessary to carry the belt overhead 
or out of the way, and to call this device 
of Captain Leneveu an invention seems 
very absurd to me. I made one in the 
year 1875 and have used many since 
then. It usually happens that the driver 
is the large pulley and so the tightener 
frame is hung on the driven shaft, each 
side of the driven pulley. 

From time immemorial (almost) the 
tightener has been used in sawmills, and 
today it is unusual to find a belt in a saw- 
mill, unprovided with a tightener, though 
the millwrights usually hang or hinge the 
tightner frames from an independent sup- 
port and not on the shaft. One advantage 
of hanging it on the shaft is that when 
the jockey is once adjusted to lead the 
belt correctly on the driven pulley it will 
continue to do so until the journals are 
worn so much as to throw the shafts out 








of line. 


Oshkosh, Wis. E. S. NEWTON. 








The Narrow Guide in 


Machine Tools 











I was interested to see C. H. Hill’s let- 
ter on page 889, Part 1, Volume 33, re- 
specting the narrow-guiding principle. 
With regard to his first paragraph, I do 
not agree that the fact of the guiding 
surface being so near to the screw is 
any more important than the effect of 
the long narrow guide in reducing twist 
of the saddle, apart from any considera- 
tion of propelling. I attempted to show 
with my T-square illustration the great 
resistance which the outer end of a sad- 
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dle so guided will offer to lateral thrust. 
I have always been struck, when using a 
T-square, with this rigidity of the blade, 
though only held lightly with the hand 
against the edge of the board. Mr. Hill 
seems to have misunderstood the idea of 
the sketch, when, in the beginning of 
his second paragraph, he speaks of the 
absurdity of attempting to move the 
square by the outer edge of the blade. 
This, as I state above, is intended to 
show the resistance to twisting, and is 
on precisely the same principle as the 
side-planer saddle in Fig. 10 of my article 
at page 346, the outer end of the T-square 
being equivalent to the end of the arm 
which carries the tool box, where the 
thrust is received. 

I am aware that there are parallels 
with two guiding heads, situated at the 
opposite ends of a long blade, but the 
strain tending to twist these is practically 
nil, and the illustration does not bear 
comparison with the case of a lathe 
saddle. Otherwise, if Mr. Hill’s conten- 
tion were correct, it would be quite 
proper to have extremely short guiding 
edges on a lathe saddle spanning over 
a wide bed; this is, of course, quite 
contrary to practice. 

I would point out, moreover, that lathe 
makers have repeatedly urged, and are 
still urging upon purchasers the fact that 
their saddle or carriages have “extra 
bearing length” on the bed. Yet what is 
this but a step toward the long narrow 
guide, of which the examples given in 
my article are simply abnormal develop- 
ments, and yet quite reasonable and 
logical ones ? 

Mr. Hill says that a great deal of ma- 
chine-tool design at the present time ap- 
pears to be dictated by fashion rather 
than from a point of practical utility. In 
applying this remark to the case in point, 
I am afraid that he does machine-tool 
makers an injustice. Competition is too 
keen nowadays for any firms to continue 
using constructions which do not yield 
marked advantages. If a thing is found 
to be of no real use, it is quickly dropped. 
The fact that several leading firms have 
employed the narrow guide for years, 
and that many others are following their 
example, certainly does not seem to indi- 
cate that the construction is of no par- 
ticular advantage over previous forms. 
There are a good many other examples 
besides those which I selected for illus- 
tration. 

Mr. Hill thinks that the correct location 
of the propelling force is the question. 
Now, there is no difficulty in placing the 
propelling force in the correct location, in 
for example the Richards’ side-planer 
saddle, and the cutter slide of a gear cut- 
ter; that is, in the center, midway be- 
tween the two shears. Yet this very con- 
struction has been abandoned by Messrs. 
Richards for their side planers in favor of 
the narrow guide on one shear only, and 
by several leading gear-cutter makers, al- 
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so in favor of a single-shear guide. I 
believe that I am correct in stating that 
firms favor the narrow guide in these 
instances chiefly because of its effects 
in minimizing the twist of the slides. 

With reference to the question whether 
“excessive length to width” is better than 
the “ordinary moderate proportions which 
have been in use, and proved satisfac- 
tory for so long a time,” in Mr. Hill’s 
third paragraph, I would point out that 
many detaiis of machine-tool construc- 
tion, which have proved satisfactory for 
a long time past, do not now meet 
modern requirements, on account of the 
introduction of high-speed steels. The 
Strains are so greatly increased that 
many parts that acted perfectly under the 
old conditions, have had to be modified 
to enable them to withstand the new 
conditions. 

In regard to the reference to Professor 
Nicolson, I am afraid that no expression 
of opinion, apart from practice, on the 
merits or demerits of any construction 
will influence work-shop methods. 

I cannot see that the narrow guide in- 
volves any more expense or trouble to fit 
than edges embracing a wide bed, and 
from the point of durability, and reten- 
tion of accuracy, experience shows that 
it is in no way inferior to guides of the 
ordinary kind. 


Bath, England. FRED HORNER. 








Designing Dies Economically 








The sketch shows how considerably 
more metal can be saved in laying out 
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DESIGNING DIES ECONOMICALLY 


dies than is possible with Guido Sacer- 
dote’s arrangement, at B, Fig. 2, of his 
article on page 1098, Part 1. This may 
be accomplished by turning the metal 
or making a triple punch and die. 
Hartford, Conn. M..O. Dran. 
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The Apprenticeship Question 








Having read at various times of the dif- 
ferent schemes propounded by American 
mechanics for the efficient training of the 
young apprentice, I thought it would be 
of interest to describe briefly a method 
adopted by a large firm in London and 
which one can confidently assert, has 
been successful for a number of years. 
Realizing that every boy who aspires to 
become a mechanic has before him a 
lengthy period of real hard work, both in 
the shop and at the school, they started 
to handle the question by sorting out the 
“probables,” or those who showed some 
aptness for grasping a serious proposi- 
tion, by making the rule that only boys 
who could pass an examination of a cer- 
tain standard were eligible for entry as 
apprentices. 

By this means a good class of lad was 
introduced, at least they were sufficiently 


intelligent that it was possible to start 


straight away and begin to teach them a 
trade. 

When the boys arrived in the shop they 
were put directly under the supervision 
of a reliable mechanic, who by reason of 
having the responsibility, was paid extra 
wages. By these means of remuneration, 
it soon became apparent that the me- 
chanic was glad to have the apprentice 
with him and naturally took a keen in- 
terest in his welfare. The boy also 
profited by having the individual tuition 
of one who had previously been through 
his facings, one who knows how to 
smooth the path of the inexperienced 
learner and initiate him into the mysteries 
of a mechanic’s life. 

The lad would generally start on the 
lathe, where he would remain a year or 
two, then he would be put on the planer, 
drill press and miller and would finally 
wind up in the drafting room for a short 
period. 

Meanwhile his studies were being well 
looked after at the Polytechnic and it de- 
pended equally on his advance in this di- 
rection and the energy he infused into 
his class work as to the promotion he got 
in the work shop. 

He was told off to take up an engi- 
neering course, the subjects of which 
were planned out for him by the employ- 
er; they were, of course, subjects bear- 
ing essentially on his work and divided 
up into first-year to fifth-year courses. 

The time spent at the class was chiefly 
scheduled out as follows: Five hours 
per week for which he was paid, these 
hours were included in his working time, 
and two hours of an evening for three 
evenings per week. 

Thus it will be seen he spent, weekly, 
11 hours at the school and 43 hours at 
the shop, which was a very equitable ar- 
rangement. 

It was necessary for him to gain a 
percentage of at least 50 in the term ex- 
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aminations of which there were two per 
year for the first three years; this was ne- 
cessary for him to retain his apprentice- 
ship. He has no school fees to pay and 
all technical books were supplied for his 
use, 

Thus you will see a lad had to apply 
himself diligently to his work or become 
a failure, and such cases were very few. 
A larger percentage of boys are the sons 
of artisans and in the first instance drawn 
from elementary schools. 

It seems one of the chief things to get 
an apprentice to realize the seriousness 
of his position, the years to be spent 
serving his time means everything for 
his future and although he may be nursed 
in the old shop, he has to look forward 
to the time when it is necessary to go 
out into the world and earn his livelihood 
in the walk of life he has chosen, with 
the sterner feeling that he has got to do 
as well as the next man to him or the 
“boss” will not be requiring his services. 

With the steady advance of the stand- 
ard of work turned out of our engineering 
shops today, the keen competition and the 
consequent speeding up he will find he is 
left out in the cold with the old-time, 
rule-of-thumb fitter, who in a few years 
will be known to memory only. 

London, Eng. L. A. GEORGE. 








Rolling Threads in a Turret 
Lathe 








I have read with interest the article 
on thread rolling, by Sam Kinsey, Jr., 
at page 931, Part 1, and having had a 
good deal of experience with this method 
on both steel and brass work, I wish to 
mention a few points, which may be use- 
ful to some of your readers. 

The following results have been ar- 
rived at after a good deal of careful ex- 
perimenting: 

It was found impossible to fix on one 
formula for finding the diameter of the 
roll without taking into consideration the 
kind and quality of metal to be threaded 
owing to the varying density and plasti- 
city. The action of rolling the thread 
causes the metal to be displaced and 
“rolled up” in places and this necessi- 
tates the work being made a special di- 
ameter before rolling, to give the best 
results. 

The roll gives better satisfaction if run 
either underneath or over the work, over 
for preference, as it is then clear of 
chips from the cut of the tool, with an 
arrangement for adjusting for hight. This 
allows both form and cut-off tools to be 
carried on the cross slide, the cut-off 
tool being used in a special holder which 
also carries the roll in advance and is 
arranged so that the roll is clear of the 
work before the cut-off tool begins opera- 
tions. 

Small fine threads are apt to strip. 
This is caused by the roll, after passing 
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the center of the work, not having suf- 
ficient friction to drive it around and 
stopping before it is quite clear of the 
threads. Therefore, it is best to stop 
the spindle in a position where the roll 
is just past the center of the work and 
until it is clear of the threads. Using 
the above methods, thread rolling gives 
good results on full- as well as semi- 
automatics. A good illustration is the 
preduction of the bodies of sparking 
plugs in one operation. 

A good supply of lubricant should be 
used, For rolling right-hand threads the 
roll should be cut left-hand, and vice 
versa. 


London, Eng. EpWARD HAMILTON. 








The article under this heading, appear- 
ing on page 931, Part 1, treats of a sub- 
ject about which very little is written, 
and if it stimulates an exchange of opin- 
ions between those interested, it will not 
have been written in vain. 

Referring to the items below the sketch 
of the work in Mr. Kinsey’s article it will 
be seen that: 

A= Outside diameter of work. 

B = Pitch diameter of work —A-'™% 

constant. 

But A-B — Depth of thread so that the con- 
stant taken appears to be twice the depth 
of thread,in which case the formula will 
read: The outside diameter of roller = 
twice the pitch diameter of the work +- 
the depth of thread, with leads as 2:1. 

Some time ago several thread-rolling 
jobs came under my notice and the above 
was the first formula evolved for the 
diameter of the roller. The threads were 
in brass and varied in diameter from 
5/16 inch up to 1 inch 26 threads; 
but in all cases the work rolled up too 
large in diameter. This was not to be 
overcome by forming down the work, 
previous to rolling, because any attempt 
in this direction simply resulted in a 
stripped thread on the work. A slight 
variation in the finished diameter of the 
work was obtainable by this method but 
was not enough to secure the diameter of 
thread for which the roller was made. 

New rollers were then made, the out- 
side diameter being decreased by an 
amount equal to the excess in the diam- 
eter of rolled thread 

diameter of roller 
diameter of rolled thread 


and these gave very satisfactory results. 
These operations were all carried out on 
an automatic screw machine, the roller 
being carried in a holder having vertical 
adjustment on the back tool post, allow- 
ing the roller to pass underneath the 
work. As soon as the roller was quite 
clear of the work, the cutoff tool was 
just in position for commencing cutting, 
so that both operations were performed 
with the one stroke of the cross slide. 

In the case of steel samples the form- 
ula was more at fault than on the brass 
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ones, the excess in diameter over that 
aimed for being much more pronounced. 
The sizes of these varied from 34 inch 

16 threads up to 27/16 inches « 24 
threads. 

When forming down the work ready 
for rolling, the steel samples had to be 
reduced in diameter an amount equal to 
the depth of thread; but in the case of 
brass the reduction was less, being barely 

the thread depth. This difference is 
no doubt accounted for by the fact that 
the brass being soft is compressed some- 
what during the process of rolling out the 
metal from the bottom of the thread and 
transferring it to the apex. 

The rollers should not be made too 
hard on account of the liability to chip 
the threads; and in order to prevent the 
roller picking up on its spindle due to the 
pressure, it is advisable to fit them with a 
hardened bush. 

In all cases the roller should be 
threaded the opposite hand to that re- 
quired on the work. 


Liverpool, England. F. O. HALL. 








Experimental Work in the 
Small Shop 








The editorial “Experimental Work in 
the Small Shop,” on page 937, Volume 


32, Part 1, is a timely word on what 
in many cases tends to become a dis- 
tinct evil. Experimenting is a proper 


and necessary thing in all shops, either 
in the form of perfecting methods of 
production, of reducing cost of produc- 
tion, or the introduction of new features 
which will render the shop product better 
and more salable. Experimenting, how- 
ever, has a fascination; and where it is 
not under proper control, but is conducted 
on a sort of hit-or-miss principle, it is 
undoubtedly a wasteful item of expendi- 
turc and makes havoc in many a shop. 
All new ideas ought to come before some 
party or parties capable to report on them 
and capable of giving an impartial judg- 
Too often I have seen time and 
wasted on some _ idea which 
reasonable at first 


ment. 
money 
seemed to be quite 
sight, which, however, had it received 
the maturer judgment of capable men 
would never have been gone on with. 
Quite recently on this side, there was a 
shop, and not a very small one either, 
brought nearly to ruin through the ex- 
travagance of the managing director. He 
was a man of ideas; the company had 
been formed to manufacture one of them, 
but he sadly lacked balance and judg- 
ment. Under his direction expensive jigs 
and fixtures would be made, only in a 
short time to be consigned to the scrap 
heap. Tools would be readily bought, 


only to be as readily cast aside, and men 
vould be started to get out some idea 
of his which very often proved to be of 
no value and the men knew it before they 
started the job. 
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I have often heard it stated, and have 
myself proved the truth of the statement 
that the most difficult man to convince 
that an idea or invention is of no prac- 
tical value is the inventor himself. We 
are all apt to think too much of our own 
children; we see their many good points 
and I am afraid too often we put their 
drawbacks and failures to one side, with 
the remark that they are but details and 
it will come out all right. 


AN EXPERIENCE WITH AN INVENTOR 


From my own experience as a fore- 
man in a shop where suggestions are en- 
couraged and where any idea, if found 
practical and proves an advantage, is well 
paid for, I have sometimes found it 
difficult to convince men who fancy they 
have an idea for some improvement, but 
which in the opinion of those qualified 


to judge is of no practical value. They 
seem to think that their ideas are not 
wanted and I have heard the remark 


made that it would be a long time before 
the management would again get the 
chance to refuse their suggestions. Not 
very long ago we had a case in point. 
One cf our machinists was an exception- 
ally smart young fellow, full of ideas, 
and who thought a lot of them, but whose 
failures had not had the desirable effect 
of maturing his judgment and making 
him very careful before he trotted out 
anything new, One day he came to me 
with all the marks of excitement about 
him. He said he had invented an auto- 
matic machine that would displace all the 
semi-automatics we had engaged on a 
particular part of our work. He was 
going to patent his invention as he 
thought his employers might take an un- 
fair advantage of him if he did not. I 


advised him not to and told him from 
my experience of the firm, that if his 
machine was worth anything at all it 


would be adopted and he would be well 
enough paid for it. He said he would 
think it over, and some days later he let 
me know that he would like to put his 
idea before his employers. He had an in- 
terview with the managing director and 
told him his story; he had invented an 
automatic machine and he believed that 
with some alterations his mechanism 
could be fitted to our existing semi-auto- 
matics. He had made a full set of draw- 
ings and was convinced it would work. 
These drawings, however, he would not 
show, neither would he go into details 
unless some agreement was drawn up; 
he was prepared to accept so much per 
machine if successful, and did not expect 
anythirg if the machine should turn out 
a frost. The position was this: The 
firm were to sign an agreement before 
even having an idea of the machine; then 
they were to stand the expense of ex- 
perimenting upon one of their own semi- 
automatics. From this position our in- 
ventive friend would not move.  UIti- 
mately he was told to send in an esti- 
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mate showing the probable cost of alter- 
ing a machine, the number of machines 
a man could operate, and the number 
of pieces he would expect to turn out 
per day, and the whole matter would be 
looked into and reported on, This he did 
and his estimate was very carefully gone 
into and compared with the cost of the 
product of the semi-automatic. 

The result came out as follows: If 
his machine would do all he claimed for 
it, which we doubted, then one man, as- 
sisted by a boy might take the place of 
two men and the output might be in- 
creased by about 10 per cent. Against 
these merits we had to place the follow- 
ing demerits: The cost of the alteration 
was fairly high, an increase in toolmak- 
ing would be necessary, toolsetting would 
be more difficult, and on the whole it 
would be a machine much more compli- 
cated than the simple ones in use. In 
view of the above, and the attitude of the 
inventor, it was decided not to make the 
experiment, this decision also being in- 
fluenced by our former experience with 
an automatic bought from a prominent 
American firm. Needless to say, the in- 
ventor was not pleased, he did not patent 
his invention, but to this day I am afraid 
he thinks he was not fairly dealt with. 

T. K. Powrie. 

Glasgow, Scotland. 








The Process of Invention 








First, scheme out all the different ways 
of accomplishing the required ends that 
it is possible to think out. Next, study 
each scheme thus developed, and find the 
poor points thereof. In fact, “Kill that 
scheme” if possible. If it cannot be 
“killed” it is likely to be good for some- 
thing. 

Next, study the mechanical problems in 
each scheme or method and determine 
therefrom, the relative value of each 
method to effect the desired ends. Next, 
work out the comparative cost of each 
method, and while about it, determine as 
closely as possible, the cost of working 
by each scheme after it has been put in 
operation. To be sure, there is lots of 
guess work involved in things of this 
kind, but it is surprising how closely a 
man can arrive at the actual costs and 
characteristics of the various methods 
which have presented themselves; and by 
the time they have been all sifted down 
by the methods noted above, it is safe to 
say that the best one among them—if 
indeed there be any best—will have been 
discovered, and may be “nailed” for the 
one which is the method that is wanted. 

The- above method proves a sort of 
cross roads, and forms a veritable “short- 
cut” for the busy man who has te work 
cut hundreds of devices, methods, opera- 
tions. It enables him to eliminate the 
most glaringly undesirable with a mini- 
mum of time and energy. Try it once, 
and you’ll never let it get away from you. 
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Prevention of Industrial 


The one ideal which a works, or shop 
manager sets before him as his goal of 
success is that the processes of produc- 
tion on his plant shall never be arrested. 
The interest charge, the overhead fac- 
tor or burden, depreciation, insurance and 
the like run on day and night. The pro- 
duction processes which are to pay these 
charges must equally be continuous. If 
production and sales could be con- 
ducted on a 24-hour basis as efficiently 
in three shifts each of eight hours, the 
manager could proportionately lower his 
overhead or burden rate, and lower his 
price or increase his profit, as compared 
to conditions when production is inter- 
mittent. The major premise of the argu- 
ment of production is its processes should 
be continuous. 


What is an industrial accident? An 
accident in its broad and general sense 
is a something which “falls in or upon” 
the normal working of any set of forces. 
It is something which happens, and is 
out of the ordinary course of procedure. 
A true accident has in it the quality of 
the unexpected. Death, for example, :s 
not an accident of the human life, but 
its premature coming by violence or mis- 
hap is one. As soon as any event be- 
comes predicable and sure to come, it 
ceases to be an accident. For example, 
a man may have something befall him 
as out of a clear sky which he could not 
foresee. He has met with an accident; 
he is to be sympathized with, not to be 
blamed. !f the same man has the same 
thing happen to him a second time, he 
is unfortunate, he is to be pitied, but he 
should have taken precautions in the 
light of his first mishap. If the same 
thing happens to him the third time or 
oftener, he is a fool, and nothing would 
teach him. On the railway the collision, 
the derailment, the broken axle or con- 
necting rod are accidents, because they 
are not normal, and in time with proper 
design and apparatus will disappear. 

An industrial accident is one which 
happens in a shop or plant engaged in 
production. Such a plant has motive 
power, transmission apparatus to distri- 
bute such power, machines designed to 
do work on the raw material, and human 
factors directing, controlling and operat- 
ing the machinery. Its normal march is 
the steady and uninterrupted procedure 
of the production. An accident is a 
something which falls in to arrest such 
steady production. If possible, by the 
first contention. above, such accident is 
to be prevented. 


The raw material and the idle ma- 
chinery of the plant in equilibrium 
cannot be the occasion of an _ ac- 
cident. The happening must be the 


result of a force, or the disturbance of 
an equilibrium of forces. 


Hence in such 


AMERICAN MACHINIST 


By Frederick R. Hutton* 








| 

| Industrial accidents from 

the standpoint of the me- 

chanical engineer. 

| The advantages of con- 
tinuous production im any 

shop or jactory. 

Industrial accidents de- 
fined and the New York 
classification of extra haz- 
ardous occupations. 

The human jactor in 
accident cases depends on 
the worker's physical and 
mental condition in all | 
cases where all dangers can- 
not be safeguarded. 




















*l’ast president and honorary secretary of 
the American Society of Mechanical Engin 
eers; chairman of committee on Plan and 
Scope of American Museum of Safety in 
New York. 


a plant the accident comes either through 
the motor energy which drives it, or 
from the energy or initiative of the 
human factors; or in the third place 
from the liberation or destruction of 
balance of forces normally in restraint. 
Fires, explosions and injuries to and 
from falling bodies are in this third 
class. The common accident in industry 
is from the first two sets of causes. It 
is plain, therefore, that the matter of 
preventing industrial accidents is the en- 
gineer’s job, and that of the mechanical 
engineer in particular. He is the de- 
signer of the machinery, motive-power 
transmission and tools. He controls the 
mechanical forces at work throughout. 
But under modern American conditions 
he is also the controller and director of 
the Fuman factors, as manager or su- 
perintendent or specialist in production. 
He cannot, therefore, escape his respon- 
sibility, and the propriety of making the 
owner and his educated and competent 
representatives the responsible parties to 
bear the cost of preventable accidents 
begins to appear, as under the English 
law of 1897 and the New York State law 
of 1910. 

This law recognizes eight avocations 
in industry as being notoriously danger- 
ous to the worker. All but one are in 
the third class of the foregoing analysis. 


These are: 
1. Erection and demolition of build- 
ings. 


2. Operation of hoisting machinery, 
cranes, elevators and the like. 

3. Work on scaffolds over 20 feet in 
the air. 


-down or fail. 
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Accidents 


4. Work on tunnels or subways. 

5. Work under compressed air. 

3. Work on apparatus charged with 
electric currents. 

7. Work in or near explosives, dy- 
namite and powder. 


a 


8. Railway operation and repair, with 
any motive power. 

The danger in all these is clearly 
from the magnitude of the forces in 
check or control by other forces, and 
where any disturbance of such balance 
occurs and gravity can act uncontrolled, 
the human unit is swept to destruction. 
The work under compressed air is also 
dangerous to many men. Outside of the 
range of these eight are the far broader 
fields of industry where the force in- 
jury to the worker comes from the mo- 
tive power he uses and controls in his 
machine. Here, therefore, the industrial 
accident may be one of three kinds: 

1. An accident to the machine which 
does not -affect the worker. 

2. An accident to the worker which 
does not affect the machine. 

3. An accident to the machine which 
involves the worker, or to the worker 
which involves the machine, this being 
a combination of Nos. 1 and 2. 

Under ideal conditions in the future, 
when knowledge of properties of ma- 
terials has become complete, and the de- 
signer also knows all possible stresses 
to which the machine elements are to be 
put, the machines of the factory will be 
so designed and made that under nor- 
inal handling they shall never break 
If there is such a thing 
as fatigue of metal under _ repeated 
stresses, it will be known how many 
million shocks the machine will stand 
and it will be relieved from service in 
time. The conscientious fidelity of the 
man who assembled the machine and the 
man who uses it must also be assumed 
here. But even under such ideal con- 
ditions for design and use, the material 
may develop a defect in use which even 
the best inspection cannot detect, and, of 
course, the operator may unwittingly ex- 
pose the machine to stresses far beyond 
those for which it was designed. Speak- 
ing generally, however, it may be safe to 
say that skilful design will reduce or 
perhaps eliminate accident to the ma- 
chine and a stoppage of production. 

In the second place there is the ac- 
cident to the worker at the machine sup- 
posedly perfect as a machine. Here 
the quality of the human factor ap- 
pears, and two lines of research are op- 
ened. The first and ideal case of pre- 
ventability is secured by so interlocking 
the design of the machine with the op- 
eration of tending or feeding it, that the 
worker cannot have his body, or hands, 
or clothes, or hair within the danger 
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zones of its action. For example, one 
of the most dangerous tools to the op- 
erator is the high-speed punching or 
drawing press, fed by hand. A German 
design makes it necessary that both the 
hands of the operator be gripping the 
actuating levers before the ram _ acts. 
The man cannot have his fingers on the 
clutch levers and under the die at the 
same time, but the speed of production 
is sacrificed to the attainment of safety, 
and piece workers rebel. Here, there- 
fore, the best that can be done is to 
equip the machine with safety appli- 
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ances, which shall make it sufficient and 
unnatural to get fingers within the 
danger zone, and prevent their getting 
there by unconscious act or carelessness. 
The converging pairs of teeth in any 
train of gears are fatal traps to a man 
who is thinking of something else, or 
whose attention is concentrated else- 
where. Danger lurks furthermore for 
the worker whose vitality has been low- 
ered from any cause, or whose mind is 
less agile than usual. Poor food, sleep- 
less nights, over-fatigue, dissipation, 
anxiety at home, a score of circum- 





July 28, 1910. 


stances outside the working area may 
seriously impair the alertness required 
for self-protection from accident. The 
engineer, therefore, may properly be ex- 
pected to safeguard the weaker and less 
gifted by designing and compelling the 
use of safety devices which shall mini- 
mize the possibility of accidents of this 
class, even if they may not be prevented 
entirely. 

The economic or productive advantages 
which follow when preventable accidents 
are not allowed to occur, will be taken 
up in a later article. 








Jig and Hollow Milling Operation 








The jig shown was made for cutting the 
two tits on the end of the piece marked 
A. The tits are cut with an ordinary 
hollow mill held in the drill spindle, after 
as much of the superfluous metal as pos- 
sible has first been milled away. 

As will be seen, the top of the jig is 
hinged to allow of the pieces being in- 
serted, and carries a guide bush B for 
the hollow mill. There are two holes C 
in this bush, 


by which it may be in- 
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dexed through 180 degrees, and it is lo- 
cated in each position by the spring 
plunger. The large hole in the bush is 
eccentric. E is a collar fixed on with a 
couple of screws, for holding bush B in 
place. 

In operation, after the piece has been 
put in the jig, and secured by the clamp 
bolt D, the bush B is located in one of its 
positions by the spring plunger, and the 
first tit cut. The bush is then revolved 
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NOVEL JiG AND HOLLOW MILLING OPERATION 


through 180 degrees, and the operation 
repeated. 

It will be noticed that the bolt D not 
only holds the piece, but also locates it 
correctly. For this purpose, instead of 
the clamping surfaces being milled circu- 
lar, as is usually the case, they have 
straight sides forming a 90-degree vee. 
These grip on the part which has been 
milled square, as shown at F, and at the 
same time locate it in its correct posi- 
tion. 

It has occurred to me that this style of 
pad bolt might sometimes be of use in 
connection with small turret tools, where 
the ordinary type of bolt is not sufficient 
to prevent the tool from turning. Of 
course, the usual remedy is to cut a key- 
way in the turret hole, or to tap in a 
screw having a plain projecting portion. 
But there may be cases where it is not 
desirable to cut the turret, and all that 
would then be necessary would be to use 
a bolt of this type, and cut a couple of 
small flats on the shank of the tool. 


Coventry, England. T. BARTON. 








In a paper presented before the Amer- 
ican Society for Testing Materials, deal- 
ing with the influence of titanium on 
bessemer rail steel, a series of tests were 
described which dealt with ingots of or- 
dinary rail steel and ingots of similar 
steel to which 0.25 per cent. of titanium 
had been added during the pouring. 
There was no trace of the titanium in the 
steel with which it was used, but there 
was a marked increase in the soundness 
of the steel on account of the concen- 
tration of the blowholes in the pipe cav- 
ity. A great number of drillings were 
taken from the ingots and analyses of 
them showed the effect of the titanium 
was to reduce the segregation of the sul- 
phur, phosphorus and carbon; the results 
of the silicon and manganese determina- 
tions were not given on account of their 
erratic character, but they did not show 
segregation. Tests of rails from ordin- 
ary and titanium steels were also made 
and showed the same result. 
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The Prevention of Industrial 
Accidents 

















The attention of most readers of the 
AMERICAN MACHINIST must have been 
directed to the forward step which the 
State of New York has taken in its en- 
acted legislation concerning compensa- 
tion for accidents in shop and factory. 
The common law hitherto has given 
the worker the right to sue his em- 
ployer for compensation when he was 
injured while at work. There was no 
scale set for the amounts to be sought 
in such compensation suits, and very of- 
ten the suit in the hands of practitioners 
of a certain class before the courts be- 
came the occasion of a substantial in- 
justice to the employer. To protect him- 
self against this, the employers’ liability 
insurance came into vogue; but neither 
party to the transaction has been alto- 
gether satisfied. The aggrieved victim 
of the accident did not get for his com- 
fort and use what the employer had to 
pay as the result of the accident: the 
employer never knew in any year what 
expenses he might have to meet in court. 
There were delays possible, so unfavor- 
able to the injured that a settlement at 
a low figure was a temptation to him to 
secure the part of a loaf alleged to be 
better than no bread. The courts have 
been congested with inequitable suits; 
and to protect the employer, the princi- 
pies of the fellow-servant liability and 
of contributory negligence have been 
stretched far beyond the limit of sound 
application. 


Under the new law of New York there 
is introduced the principle of compul- 
sory compensation by the employer for 
injuries due to his employment of the 
man injured; but on a definite scale, and 
without the introduction of the sym- 
pathies of a jury as a factor in the 
awards. The injury of a worker is a 
definite charge on the cost of production. 
The number of accidents in a year is 
quite a definite figure of experience; and 
if the cost of each such accident is fixed 
and the number known, the direct cost of 
such accidents in any industry becomes 
known and will be chargeable to the cost 
of production and payable by the com- 
munity in the selling prices. 

This plan has been working in Eng- 
land since 1897, but is to go on trial 
in America next year for the first time. 


Engineers of production may therefore 
regard the question as one to receive at- 
tention in the study of factors in a re- 
duction of costs, This will give special 
interest and value to an article in this 
issue on page 179 by one who has given 
analytical study to some features of the 
accidents of shop and factory and their 
possible prevention or reduction in num- 
ber. 








Gages for Sheets and Plates 








One of the last bills presented to the 
House of Representatives before adjourn- 
ment was one establishing a standard 
gage for sheets and plates and making 
it a misdemeanor to sell sheets or plates 
by any other gage, although allowing a 
variation of 2'. per cent. in practical use 
and application. 

The gage named for compulsory use is 
the one adopted by the Government on 
July 1, 1893, and known as the United 
States Standard Gage. This varies widely 
from the wire gages in general use. 

There can be no question as to the de- 
Ssirability of a standard gage. As a prac- 
tical reason for such a standard we have 
only to quote a notice which the Worcester 
Pressed Steel] Company has found nec- 
essary to put on its letters and litera- 
ture: “Twenty-six numbered gages are 
used in this country. Please designate 
thickness of metal in decimals of an inch 
instead of some numbered gage. This 
will prevent misinterpretation.” 

This brings us face to face with the 
practical side of the question and recalls 
a suggestion which was made in the col- 
umns of this paper twenty-five years ago. 
This was to make a gage based on a 
rational instead of an empirical basis. 

If every gage number represented a 
thousandth of an inch, the dullest ap- 
prentice would know at once that No. 175 
was 0.175 inch in diameter instead of 
consulting one of the 26 tables and 
probably getting it wrong. And one- 
thousandth of an inch is a small enough 
increment in any case. 

In reality this means the abandoment 
of all gages as we now know them, be- 
cause their numbers would not be con- 
secutive as few gages have over 45 
sizes. But of what use is a gage in such 
a case any more than to call a half-inch 
sheet No. 000000? It would be very easy 
to say that we wanted a 375 sheet, 
whether we put the No. before it or 
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not, and there would be little chance of 
confusion, although it might be easier to 
call it a number. 

There is no question as to the neces- 
sity of uniformity and it would seem very 
much easier to designate thickness by 
thousandths of an inch than to try to 
enforce the use of any one of the 26 

or to attempt to create a new 
unless it was though desirable to 
add “No.” to the thickness in thousandths 
of an inch. This applies to wire gages 
with equal force. 


gages 
one, 








Concrete Buildings and Fire 
Insurance 








In considering concrete as a material of 
construction for factory buildings, its 
fire-resisting qualities as effecting the 
fire-insurance rate are worthy of study; 
especially so as many firms carry no in- 
surance whatever on their concrete build- 
ings. 

This subject was treated in a report 
presented at the recent convention of the 
National Association of Cement Users. 
We quote: “Special attention is called to 
the fact that the information the com- 
mittee has collated shows that 26.6. per 
cent. of the buildings covered by replies 
are not insured by the owners, the type 
of construction being in each case con- 
sidered sufficiently fireproof to render in- 
surance unnecessary. Some owners even 
do not consider it necessary to insure the 
contents of their buildings, because 
either the contents are not likely to be 
destroyed by fire, or the fire could be 
confined to one room, or in some cases, 
because the insurance companies specify 
prohibitive rates, due to the inflammable 
character of the contents. The committee 
has been advised by several owners that 
they have had a fire in one room of their 
building and that the same was confined 
to that room.” 

A few typical replies from concrete- 
building owners are of interest. 

“We think so highly of reinforced con- 
crete construction that we do not carry 
insurance on our plant nor contents.” 

“We consider the cement building ab- 
solutely fireproof, and therefore carry no 
insurance.” 

“We are not afraid of fire either within 
or without. Rates will have to be low to 
induce us to carry insurance.” 

“Our building does not contain a stick 
of wood, and is so absolutely fireproof 
that the directors consider it useless to 
carry insurance, notwithstanding the fact 
that the companies give us a rate 
of 7'% cents.” 

For the purpose of analysis the 
answers have been tabulated by districts 
and classes. District 1 comprises the New 


England States; district 2, New York, 
Pennsylvania, West Virginia, Maryland 
and a portion of Virginia; district 3 
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Ohio, Indiana, Illinois, Michigan and Wis- 
consin. Class 2, that we will consider 
here, comprises heavy manufacturing 
buildings, devoted to the building of ma- 
chinery, automobiles, carriages, and the 
like. In district 1 the average rate, ex- 
cluding all rates over 0.50, is 0.016; in 
district 2, 0.12; in district 3, 0.14. 

These figures are of interest, but of 
still greater interest is the factor of 26 
per cent. of the owners of concrete build- 
ings reporting “no insurance.” A machine 
shop is better off than many other kinds 
of manufactories for its contents are non- 
inflammable, thus both shell and interior 
are fire resisting. 

To the owner contemplating the build- 
ing of a machine shop we recommend a 
study of this general advantage of con- 
crete construction as applied to his par- 
ticular problem—‘“no fire insurance.” 








New Pus icaTIons 





We have been favored by the Inter- 
national Acheson Graphite Company 
with a copy of the volume published by 
the Press Scrap Book of New York and 
containing an autobiographical sketch of 
their president, Edward G. Acheson. 
This was not originally written for pub- 
lication but for a family record and tells 
of his work in railway construction, as 
a gager with an oil pipe line company; 
of his work with Thomas Edison and in- 
cludes his discovery of carborundum, 
electrically produced graphite and its suc- 
cessful suspension or deflocculation in 
water and oil as a lubricant. The book 
contains 143 pages, 6x9 inches and is 
handsomely bound in limp leather. 








Location of O11 Holes 








What principle is used in the average 
drawing room in locating oil holes and 
providing oiling devices for machinery 
bearings. 

It is probable that no principle in par- 
ticular is used. The oil hole or cup is 
usually indicated on top of the bearing, 
provided that space is not interfered with 
by some part of the mechanism of the 
machine, and gravity is relied upon to 
feed the oil. Surely, the path of least 
resistance! 

Yet the underlying principles are so 
simple and well known that there seems 
no excuse for not applying them. Ob- 
viously, lubricants should be fed to a 
bearing at the point of least pressure, 
provided this feed is from the ordinary 
cup, siphon, or by rings or a centrifugal 
method; that is, any method in which the 
oil is not under pressure. On the other 
hand, if forced lubrication is used—that 
is, oil under pressure—it should be fed 
to the bearing at the point of greatest 
pressure. In either case the oil will not 


enter the bearing unless it is under a 
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greater head than the head of the oil 
film at the point of entrance. 

The point of greatest pressure is just 
before the line of contact between the 
journal and its bearing, considering the 
journal as eccentric with the bearing and 
the point of least pressure is just beyond 
this line of contact, indicated in both 
cases in the direction of rotation. This 
point of contact is readily found if the 
forces acting on the bearing and its co- 
efficient of friction are known. 











OBITUARY 











Edward Blake Dolliver, treasurer of the 
Standard Screw Company and manager 
of the Manchester Machine Screw Com- 
pany, died on July 6, 1910. 








PrERSONALS* 








Joseph H. Jones has been appointed 
master mechanic of the Maverick Mills, 
East Boston, Mass. 

George Chase recently accepted the 
posit‘on of master mechanic of the Pon- 
tiac Mills, Pontiac, R. I. 

J. B. Myers, superintendent of the Max- 
well-Briscoe Company’s shops, at New- 
castle, Ind., has resigned in order to es- 
tablish himself in business in Detroit. 


Lieut. Com. Richard M. Watt, U. S. N. 
has been chosen to succeed Rear-Admiral 
W. L. Capps as chief constructor and 
chief of the Bureau of Construction and 
Repair. 

H. Ross Callaway, lately assistant to 
the mechanical engineer of the New York 
Edison Company, has joined the staff of 
Walter B. Snow, publicity engineer, Bos- 
ton, Mass. 


C. M. Ams, of the Max Ams Machine 
Company, Mount Vernon, N. Y., will 
leave for Europe in the near future to 
inspect the company’s recently completed 
factory at Turin, Italy. 

David McKinley has been appointed to 
succeed J. C. Meehan as general fore- 
man of the Wabash shops at Decatur. III. 
Mr. Meehan goes to Toledo to succeed 
Charles Anderson, resigned. 

J. S. Herbert formerly chief engineer 
of the Atlantic and Gulf Portland Cement 
Company, has established the Herbert 
Engineering Company, at Easton, Penn. 
of which he is president and chief engi- 
neer. 

L. M, Pomeroy, assistant to the presi- 
dent of the Safety Car Heating and 
Lighting Company, has become chief en- 
gineer of the railway and industrial divi- 
sion of J. G. White &°Co., with head- 
quarters in New York City. 


*Items for this column are solicited. 
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Tools and Shop Appliances, 





[1 New 





A 60-inch Open Side Cleve- 
land Planer with Removable 
Outboard Column 








The halftone shows a 60-inch by 84- 
inch by 22-foot open-side planer with 
removable outboard column built by the 
Cleveland Planer Works, Cleveland, 
Ohio. The removable column is not in any 
way intended for a stiffener- for the rail 
but to allow the use of a fourth head. 
With the outboard column removed the 
machine is a true open-side planer. 

All gears with the exception of the bull 
gear and pinion run in oil. All bearings 
are of phosphor bronze pressed in and 
easily replaced when worn. Should any 
of the gearing require repair at any time 
it can be removed from the sides of the 
machine without taking the machine 
apart. The machine is operated entirely 
above the floor level. The machine is 
driven by a 25-horsepower variable-speed 
motor built by the Reliance Electric and 
Engineering Company. The halftone is 
reproduced from a photograph of a belt 
driven planer on which a motor was 
mounted but not belted up. 











ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given— 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 
































A 60-1INCH OPEN-SIDE PLANER WITH REMOVABLE OUTBOARD COLUMN 


A Large Double Pitman 


. . ) i. 
Forming Press 








The Max Ams Machine Company, of 
Mount Vernon, N. Y., has just compicted 
the press, shown in the halftone. 











A LARGE DOUBLE-PITMAN PRESS 


The frame is of the built-up type, the 
working strain being taken up by four 
steel rods. 

The slide extends through the openings 
of the uprights at each end, which makes 
it possible to utilize the entire length of 
the press bed, and enables it to take 
sheets 20x48 inches, while the distance 
between the uprights is 34 inches only. 
A sheet 25x25 inches can also be worked, 
fed from front to back. 

The eccentrics are solid 
of the shaft itself. 

The clutch is solid with the shaft and is 
practically noiseless. 

The complete weight of this press is 
20,000 pounds. The size of driving pul- 
leys 28x6 inches. Speed 240 revolutions 
per minute, flywheel 45x6 inches. Weight 
1100 pounds, ratio of gearing, 1:8 


enlargements 











Expansion Boring ‘Tools 








The Davis Expansion Boring Tool 
Company, Inc., 3908-10 North Broadway, 
St. Louis, Mo., has brought out a line of 
expansion boring tools. These tools are 
provided with micrometer adjustment by 
which the tool is readily set to size. The 
range of adjustment for each size is con- 
siderable, the 1'4-inch tool being adjust- 
able up to 2 inches. The larger sizes 
have, of course, proportionately greater 
range. These tools are applicable to 
lathes, boring mills, drill presses and tur- 
ret lathes. 
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A Milling Attachment for the 
Engine Lathe 








The illustration shows an extremely 
handy milling attachment which may be 
readily fitted to any screw-cutting engine 
lathe with a width of up to 13% inches 

















A LATHE MILLING ATTACHMENT 


over all. The table is 22!4x4 inches, 
with one T-slot. It has vertical adjust- 
ment of 5 inches, a hand feed of 4 inches 
and power feed of 87, inches. The power 
feed used is that of the cross slide of 
the lathe to which it is attached. The 
equipment consists of a vise, shown in 
the halftone, centers and an index head. 
With these both straight and taper work, 
such as reamers, may be fluted and spur 
and bevel gears may be cut. 

This attachment is made by the Young 
Machine and Tool Company, 149-151 La- 
fayette street, New York. 








A Milling Cutter 








The halftone shows a new cutter which 
is being put on the market by Chas. E. 
Klink, 310 Rutter avenue, Kingston, 
Penn. 

The cutter is made in any shape of 
high-speed steel and after hardening is 
ground all over, the teeth being finished 
with eccentric relief. 

















A MILLING CUTTER FINISHED ALL 


AFTER HARDENING 


OVER 
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A Portable Crank Pin Turner 








The illustration shows a_ portable 
crank-pin turning machine built by the 
Schwinebraten Portable Crank Pin Turn- 
er Company, Birmingham, Ala. 





CRANK-PIN TURNER 


It is fastened as shown by the gudgeon 
screw tight against the end of the crank 
pin. As shown in the halftone it is be- 
ing driven by a pneumatic drill. It will 
finish a crank pin in an hour and a half. 
It weighs 80 pounds. 








A Double Back Geared Lathe 








The halftone shows a 16-inch by 8-foot 
engine lathe, with double back gear and 
wide 3-step cone, just put out by the 
Miami Valley Machine Tool Company, 
Dayton, Ohio, U. S. A. 

The back gears are shifted by the hand 
lever on headstock, as shown in cut, and 
have ratios 5.6 and 9.6 to 1. The car- 
riage on this machine has 23'4 inches 
bearing and is gibbed both front and 
back. The compound rest slide has been 
lengthened so as to give a 5-inch feed. 
The tailstock is of offset design, allowing 
the compound rest to be set parallel with 
the bed. 

The feed rod can be used either belt 
or gear driven. Thread-cutting range 
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is 5 to 40 threads, including 11% threads 
to the inch. 








A Heavy 20-inch Drill Press 











The halftone shows a new 20-inch drill 
press which has just been put on the 
market by J. E. Snyder & Son, Worcester, 
Mass. The spindle nose is reamed Morse 
No. 3 taper. Greatest distance from 
spindle to base 41 inches, from spindle to 

















A HEAvy UPRIGHT DRILL 


table 26 inches. Traverse of table on 
column 16 inches. Column 6 inches diam- 
eter. Weight 785 pounds. 








The advantages of all-steel car con- 
struction seem to be more apparent with 
increasing use. The Pennsylvania Rail- 
road has now in service or on order close 
to 2000 of this type of car, and from 
present indications future orders for 
coaches, sleeping and parlor cars will 
call for all-steel construction. 





- 














A 16-INCH 


DOUBLE 


BACK-GEARED LATHi 
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Various Effects of Titanium on Steel 


Titanium belongs to the same chem- 
ical group as silicon and three other 
quite rare elements, and in some respects 
resembles carbon. It forms one com- 
pound with oxygen, namely, TiO. and 
this titanium dioxide occurs in nature in 
three distinct forms. The principal one 
of these is the titaniferous ore that con- 
tains ferrous titanate, FeTiQOs. 

In its natural combination with iron it 
is almost impossible to make it beneficial 
to the steel products. When separated 
in the electric furnace, however, and 
made into a ferro-titanium that contains 
from 12 to 15 per cent. titanic acid, 
about 6 per cent. of carbon, and 5 per 
cent. of all other impurities, with the bal- 
ance iron, it greatly improves steel and 
iron, if added in the proper proportions. 

Titanium burns more energetically in 
oxygen than any other known substance. 
When heated in oxygen it creates an in- 
stantaneous dazzing flame like lightning. 
Its combination with nitrogen gas is at- 
tended with the evolution of heat, it be- 
ing the only undisputed example of the 
combustion of an element in nitrogen. 
While nickel, chromium, molybdenum and 
tungsten add certain good qualities to 
steel, none of these combines with nitro- 
gen and thus removes it from the metal 
as titanium does. 


AFFINITY FOR NITROGEN 


Titanium has a great affinity for nitro- 
gen and carries this off into the slag, and 
nitrogen is, at least, as detrimental to the 
physical properties of steel as phos- 
phorus and it is present in larger per- 
centages than has hitherto been sup- 
posed. It affinitizes to a slightly lesser 
degree with oxygen and removes this 
also. While sulphur and phosphorus are 
not removed to any great extent by ti- 
tanium, by removing the oxygen and ni- 
trogen it prevents these from forming 
oxides and nitrides and these are the 
real injurious substances. Titanium, by 
combining with the gaseous nitrogen, 
forms a stable nitride that shows as tiny 
red crystals under the microscope. This 
it carries off into the slag and greatly 
increases the quantity that is removed or 
lifted from the molten metal. Unless 
an unnecessary quantity of the alloy is 
used, the titanium itself passes off with 
the slag, and will not show on the 
analysis of the metal. The titanium it- 
self is of no special benefit as a com- 
ponent of the finished steel and only 
enough should be used to remove the 
impurities. Any excess above this will 
remain in the steel, and if proof is 
wanted that one is buying a titanium- 
treated metal, enough of the alloy could 
be used to show by an analysis, as a 
small percentage left in the steel is not 
hormful. 


By E. F. Lake 








A new alloying material that 
acts as a purifier of steel by remov- 
ing the oxygen and nitrogen. It 
increases the static and dynamic 
strengths and wearing qualities of 
the metal. It also increases the 
density, hardness and elasticity 
of steel and prevents the jormation 
of blow-holes. 














One instance of the removal of nitro- 
gen was shown in some ordinary bes- 
semer-steel rails that were found to con- 
tain from 0.013 to 0.015 per cent. of 
nitrogen. When 0.50 per cent. of ferro- 
titanium, containing 15 per cent. of ti- 
tanic acid, was added the nitrogen was 
reduced from 0.004 to 0.005 per cent. 
As it also has a strong affinity for oxy- 
gen it provides a simple means of thor- 
oughly deoxidizing steel. 

Titanium, by removing the oxygen and 
nitrogen, prevents the formation of blow- 
holes in steel. It also reduces the size 
of the pipe, as it makes the bath more 
liquid by freeing it from the free oxide 
and slag. This makes the metal subside 
in the mold while cooling, and the pipe 
will be smaller and flatter. It also makes 
it roll well. In this connection the rec- 
ord of a day’s work in rolling, as taken 
from a pyrometer, showed an increase of 
not less than 30 degrees Fahrenheit in 
the heat of the metal at a given point. 
That is 30 degrees above that of un- 
treated metal at the same point, while 
passing through the roll. The metal, al- 
most invariably, does not boil, but lies 
dead in the ingot molds. 


PHYSICAL PROPERTIES 


Due to the removal of nitrogen and 
oxygen from the steel, the physical prop- 
erties are improved and its density in- 
creased. The tensile strength, elastic 
limit, reduction of area, transverse 
strength, hardness, elasticity, wearing 
qualities, resistance to shocks, and tor- 
sion are greatly improved. Thus titan- 
ium gives practically the same results 
as vanadium. One example of its ability 
to withstand torsional strains was shown 
with a bar 4 feet long and 1'< inches 
square. This was twisted through seven 
complete revolutions without the sign of 
a fracture. The Brinell hardness test 
shows titanium steel to be softer than 
ordinary steel rails of the same analysis 
and section and this is probably due to 
the finely divided ferrite network. 


SEGREG/.TION 


A ferrotitanium alloy that contains 
from 10 to 15 per cent. of titanic acid 
gives the best results, as this goes into 


almost instant solution. When a higher 
percentage is used, the titanium is al- 
ways liable to segregate, as it has a much 
higher melting point than that of steel. 
Thus, when a 25 per cent. alloy was tried, 
nothing was gained by its use. When, 
however, an alloy is used that will allow 
the titanium to enter into solution in 
the molten metal, it retards the segrega- 
tion of the other ingredients and pro- 
duces a very homogeneous steel. 


PERCENTAGE TO ADD 


One per cent. of the 10 to 15 per cent. 
ferrotitanium alloy is all that is neces- 
sary to add to the steel, as this amount 
will seize all of the nitrogen and prob- 
ably all of the oxygen that has been left 
in the bath. In many cases this can be 
reduced to one-half of 1 per cent., and 
after some experience in its use the one- 
half of 1 per cent. might be sufficient for 
all steels. This small amount removes 
the bulk of the blow holes and segrega- 
tion found in bessemer steel, and in the 
case of steel rails it only increases their 
cost about $2 per ton. With the titanium- 
steel rails, numerous service tests have 
been made and all of these prove that 
they wear about three times as long as 
the ordinary steel rails, while in some 
cases they have outworn six of the bes- 
semer rails. 


MetTHOD OF ADDING ALLOY 


In the bessemer and open-hearth pro- 
cesses of steel making it is always best 
to add the ferrotitanium in the ladle. It 
should be shoveled in loosely and never 
preheated but used cold. The first shov- 
elful should be put in after the bottom 
of the ladle is well covered with molten 
metal and after the ferromanganese has 
been added, when this is put in the ladle. 
One shovel at a time should then be 
put in while the ladle is filling, so as 
to give it the benefit of the swirling and 
churning in the molten mass. The last 
shovelful should be added before the 
ladle is three-quarters full. One reason 
for this is that the alloy is lighter than 
iron and would not sink and disseminate 
through the bath if it were added near 
the top. Another reason is that if it were 
near the slag it would unite with the 
nitrogen in the slag and consequently 
would not benefit the metal. 

The alloy should never be used in con- 
nection with aluminum, as aluminum 
adds brittleness, and titanium removes 
brittleness, hence the two alloys are an- 
tagonistic and the titanium will do its 
work much better alone. 

In crucible-steel making it is some- 
times preferable to add the titanium al- 
loy with the charge of metal that is to 
be melted down, and in this case it should 
be added well down toward the bottom 
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of the crucible. It has, however, been 
successfully added after the metal is boil- 
ing and when the manganese is added. 
At this time the titanium alloy should 
be added after the manganese. In fact, 
at all times it should be the last mate. 
rial added to the bath. 


INCREASE IN TEMPERATURE 


After adding the alloy, the ladle of 
metal should be held for from 5 to 15 
minutes before pouring in order to al- 
low the titanium to do its work and scav- 
enges out the oxygen and nitrogen. There 
is no danger of the metal in the ladle be- 
coming chilled by holding it, as the re- 
action caused by titanium causes its tem- 
perature to rise rather than lower, and 
the metal is in better condition for pour- 
ing after standing than before. In one 
case a ladle of steel was held for 20 
minutes after tapping and adding the ti- 
tanium, and it was then in better condi- 
tion for pouring into ingots than is steel 
without titanium soon after it is tapped. 
The increased heat of the molten metal, 
due to the reaction of titanium, ranges 
from 50 to 90 degrees Fahrenheit above 
that of ordinary steel held in the ladle 
for the same length of time. 
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Titanium also prevents steel from heat- 
ing up as quickly as the steels in which 
it is not used. An instance of this was 
some titanium-treated ingot molds that 
did not show red in the dark when filled 
with molten steel, whereas the ordinary 
ingot molds standing beside them were 
distinctly red hot. The metal is also 
comparatively slow in heating from fric- 
tion, and this is one of the causes why 
metals treated with it are much more 
durable than others. Steels treated with 
titanium heat up more slowly than others 
when machining them. The cutting speed 
can therefore be increased and the ma- 
chine work done more quickly. This also 
makes it very advantageous to use in 
tool steels; whether of the carbon or 
high-speed kind. 


LowER HEAT INCREASE FROM FRICTION 


Owing to the fact that titanium in- 
creases the heat of the molten metal to 
a very marked degree it is seldom ne- 
cessary to use much ferrosilicon, as sili- 
con is largely used for this purpose. Sili- 
con, however, is not so efficacious and is 
known to, at times, precipitate phospho- 
rus, with disastrous results. Thus, when 
titanium is used the amount of ferro- 
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silicon should be decreased and if pos- 
sible eliminated entirely. If not elimin- 
ated entirely it could be reduced from 
time to time until no further improvement 
is noticed. If defects are found in the 
surface of the finished steel a slight in- 
crease in the ferromanganese and a de- 
cided decrease in the ferrosilicon used 
will overcome that. 

Steel castings that have been treated 
with titanium are more blue in color, 
free from blow holes and brittleness, and 
heat less under cutting tools than ordin- 
ary steel castings; thus they can be ma- 
chined more easily and rapidly. The 
transverse strength has been increased 
from 17 to 23 per cent. by its use. 

Titanium increases the breaking 
strains, wearing qualities and hardness in 
the chill of cast iron, and hence is very 
beneficial for such castings as car wheels, 
but it decreases the chilling effect. 

Titanium also promises some good re- 
sults when used in copper, brass or 
bronze, in which case a cuprotitanium 
instead of a ferrotitanium is used. This 
has been used in about the same propor- 
tion as the ferro, but the best results 
have been obtained in copper with from 
1'4 to 2 per cent. of the cuprotitanium. 








Setting Eccentrics in 


In setting eccentrics on locomotive 
axles, we have found it very inconvenient 
‘o key on eccentrics and properly fasten 
them under ar engine, especially on the 
large engines where things are so com- 
pact underneath as to give very little 
room to work. 

It is much more convenient and satis- 
factory to set the eccentrics, cut the key- 
ways if it is a new axle, key them on 
and finish them on the floor while the 
wheels are out. It is very important that 
the eccentrics be keyed securely as they 


t 


By Chas. Markel 


frequently work loose on the keys, which 
cripples an engine’s valve motion. This 
is a trouble that is not easily located by 
the engineer, nor the inspector, as they 
appear all right until the engine is work- 
ing. Many engines are condemned and 
sent to the shop when the main trouble 
is one or more loose eccentrics. 

We have set all eccentrics in our shops 
on the floor for the last fifteen years, and 


the Floor 


we seldom have one to alter when we set 
the valves. If, as sometimes happens, 
they do not appear right at first we usual- 
ly find the trouble somewhere else, such 
as reach rod not being the right length 
or the quadrant, reverse shaft or link 
lifters not being correct. 

The setting of valves is a small task 
when the eccentrics are placed correctly. 
It is simply necessary to adjust the 
blades, see that the engine is square 
when hooked up, and fill out the valve 
report. 
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DEVICE FOR SETTING ECCENTRICS BEFORE THEY Go UNDER THE ENGINE 
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Our method of setting eccentrics is 
simple. We have a board 1% inches by 
10 inches by 3 feet, a half circle the size 
of the largest shaft about 9 inches cut 
out in the center, a V-clamp on the side 
of the board to fasten it on the axle as 
shown in the illustration. This clamp can 
be raised or lowered so as to bring the 
top of the board to the center of any size 
axle. A small level is inserted at one 
end so that if the line from the center 
of the drivers to the center of 
the link block is level we level the 
board. 
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If the center line is not level with the 
engine on the wheels, then we use a 
plumb-bob and set the board to the right 
incline. The plumb-bob frame cun be 
marked for the proper incline for differ 
ent classes of engines. We clamp the 
board on the axle up against the ec- 
centrics, put the crank pin on the dead 
center forward or back by plumbing the 
pin on the opposite side, put the eccentric 
plumb on the shaft, top or bottom as the 
case may be. This brings the valve on 
the middle of the seat, then we give it 
the proper angular advance toward the 
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crank, measuring on top of the board, 
and mark the keyway. 

The proper amount of advance depends, 
of course, on the outside lap of the valve 
and the lead we wish to give it. If the 
lap is 1 inch and we wish to set it % 
inch negative lead, we advance it % 
inch provided both inside and outside 
rocker arms are the same length. If 
the outside arm is 1/12 longer than the 
inside one, we deduct 1/12 on the ad- 
vance of the eccentric. 

This plan was worked out by Harry 
Edwards, one of our machinists. 








Shifting Center for Taper ‘Turning 


It is general practice in machine shops 
to shift the dead center for taper turning. 
But the question often arises; how much 
shall we shift the center in order to get 
required taper? 

Some machinists space the two centers 
equal to the length of work and then shift 
the dead center just equal to one-half of 
difference of diameters at the two ends. 

Several text books of machine tools 
give the same process as described above, 
but this is not correct. Fig. 1 shows the 
work which is already turned to required 
taper. Referring to the figure bm shows 
the distance from the center line of lathe, 





Dead Center 





Live al 
Center 0 
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Tool 
SHIFTING DEAD CENTER THEORETICALLY 


through which dead center is shifted. 
Draw oe perpendicular to the bases and 
also draw two lines bh and ef perpendic- 
ular to og. 
Let 

d —op— Small diameter; 

D—sq= Large diameter; 

1 =ab= Length, 
and 

t = Required taper (inches per foot). 
Then 

D—d 


‘i=——__. 


In figure 
ao=beandao—cg..be=cg 
be+ec=cg+ec so bc—eg 


By Yarkichi Lekiguchi 





and therefore triangle bmc = triangle 
efg,sobm—ef 
ef eg cos. 6 
but 
D aie »— 
sgen’ fC weforba aw” : Fass 6. (1) 


So we must shift the center a distance 


D—d 
equal to ( 2 ) cos. 6. 


The above, moreover, is only true on 
paper and is not right in practice. For 
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SHIFTING DEAD CENTER IN PRACTICE 


in Fig. 1 the work is assumed to be sup- 
ported on points, which cannot be per- 
formed in practice. 

Fig. 2 shows the true condition of work 
in lathe. In this case the center line cd, 
through the lathe centers does not coin- 
cide with the center line of work ab. 
Thus if we shift the dead center just 


D—d 
equal to (—- ) cos. 6 we get less taper 


than required. So in order to get exact 
taper we must shift the dead center more 
than the calculated distance. 

In conclusion I would say that in this 
process of taper turning the degree of ac- 
curacy depends entirely upon the skill of 


the machinist, so before we set the work 
in proper position we must change the 
center several times. 


_—— 











Invention and Simplification 








The problem of designing and invent- 
ing a method, machine or process for 
obtaining certain results is frequently 
a brain-racking problem, but usually it 
does not begin to compare with the sub- 
sequent problems of reducing results to 
a commercial basis and selecting such 
parts of the inventions or designs as will 
enable the results to be placed upon the 
market at the lowest possible cost (to the 
manufacturer) and at the same time, the 
result must possess the qualities of be- 
ing foolproof and office-proof, 

In fact, the specifications embodying 
the three above-mentioned requisites 
would resemble very much the specifica- 
tions given to the contractor whenever a 
deal is made to erect a section of fence 
in Florida and some of the other South- 
ern States. The fence qualifications read 
that the fence shall be: “Horse high, 
hog tight and bull strong” and these 
qualifications should fit the requirements 
for each and every invention or design. 

In a recent bit of practice, the prob- 
lem arose to hold in a rigid, easily ad- 
justed position, a steel blade 3x18 inches, 
pivoted at one end to swing horizontally 
and to permit any adjustment within 30 
degrees without the use of set screws, 
latches, wedges or levers. The device 
must be so simple that a fool could put 
it together and work it, yet strongly made 
and accurate. 

The accepted design was the eighth, 
seven schemes having been developed and 
rejected as unsatisfactory. In this in- 
Stance, the invention upon being reduced 
to its best form, simplified itself, the 
whole device, aside from the lever-arm 
to be held and the rod to which the de- 
vice was attached, consisted of only two 
pieces, a horseshoe-shaped spring made 
from No. 26 gage steel, and a single %4- 
inch rivet. 
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Increasing Shop Capacities 
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MetaL WorKING 








Fire in the Pullman car shops at Chicago 
did $100,000 damage 

The Moline (Ill.) Pole and Shaft Company 
is building an addition. 

The Otis Elevator Company, Quincy, IIL, 
is extending its plant 

Frank M. Rausbottom will build a modern 


Roseville, Ohio. 


garage a 

( J Moberg is building a _ die-casting 
foundry at Mt. Vernon, N. Y. 

i. M. Benford, Mt. Vernon, N. Y., will 
enlarge his spark-plug factory ’ 

c. T. Shaw, Natchez, Miss., will enlarge 
and improve his iron foundry. 

Fire destroyed the plant of the Sandbloom 
lron Works, Greenpoint, N.Y. 

The Temple (Tex.) Iron Works will estab- 
lish a foundry at San Angelo. 

Avery Plow Company, Peoria, IIL, is build- 
ing a large addition to its plant 

The Canadian Northern Railway will build 
large car shops at Kamloops, B. C 

Kk. B. Collier, Wahoo, Neb., is putting up 
a building to be used as a garage 

The Matt De Freest Garage, Albany, N. Y., 
was destroyed by fire. Loss, S25,000 

The Dickson Malleable [ron Company will 
erect a new plant at Milwaukee, Wis. 

The Woburn (Mass.) Machine Company 
will make large additions to its plant 

The Pennsylvania Railroad will erect a 
large new roundhouse at Altoona, Venn. 

The Taylor Motor Company, Hutchinson, 
Kas., is erecting an addition to its plant 

Messrs. Wray and Nicholls are building a 
large automobile factory in Toronto, Ont. 

The Quanah, Acme & Pacific Railway Com 
pany will erect a roundhouse at Quanah, Tex, 

The Ohio Pattern Works. Cincinnati, Ohio, 
is planning an addition to its brass foundry. 

The Angidile Computing Seale Company, 
Elkhart, Ind., will erect a new $75,000 plant 

Fire destroyed the plant of the Globe 
Foundry and Machine Company, Sheboygan, 
Wis 


It is stated the Vulean Gear Works, of 


Detroit, Mich., will build a plant at Pontiac, 
Mich 

the Angola (Ind.) Engine and Foundry 
Company is to make extensive repairs at its 
plant 

rhe S. W. Card Company, Manstield, Mass. 
manufacturing taps, ete., is building an ad 
dition 

Shipbuilding plant of Ifenry B. Nevins & 
(‘o., on City Island, N. \ was burned Loss, 
Sv Ow 

rhe Pratt-Messler Manufacturing Company, 
St Louis, Mo., will build additions to its 
foundry 


The J. W. Lathrop Company, Mystic, Conn., 


ilding gas engines, will erect an addition to 
its plant 
It is reported the Mason-Maytag Auto 
Company will enlarge its plant at Water 
lows 
The Grand Trunk Pacitie Railway will lo- 
Cite it indhouse and shops at Fort Wil 
i (inet 
The Auto Car Company, Ardmore. Penn 
i eking suitable location around New York 
‘or a plant 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























J. S. Bloom, Independence, lowa, is erect- 
ing a new factory for the manitfacture of 
feed grinders. 

John Z. Evans, Albia, la., is interested in 
a new machine shop and factory to cost 


about S20,000. 

The Chicago, Ottawa & Peoria Railway 
will commence work on its machine and forge 
shop at Ottawa, III. 

The Erner & Hopkins Company, Columbus, 
Ohio, will engage in the manufacture of en- 
gines and generators. 

The Deemer Steel Casting Company, New 
Castle, Del., will erect an addition to be used 
for chipping department. 

The Taylor Steel Company, Canton, Ohio, 
will erect a new plant for the manufacture 
of crucible-steel forgings. 

The Emerson Engine Company, Washing- 
ton, I. €., is looking for suitable site on 
which to erect its plant. 

The Globe Seamless Steel Tube Company, 
Milwaukee, Wis., has purchased site on which 
a new plant will be buflt 

The Smalley Manufacturing Company, 
Manitowoc, Wis., will build a machine shop, 
foundry and planing mill 

The Tolbrook-Armstrong Tron Company, 
Racine, Wis., is enlarging its plant and will 
manufacture motor car parts. 

The Ansted Spring and Axle Works, Con- 
nersville, Ind., has awarded contract for the 
construction of a new plant 

The General Motors Company will erect an 
addition to its plant at Clyde, Ohio, to be 
used as a machinery building 

The Nickerson-McFarlen Machinery Com- 
pany, Tacoma, Wash., will build a large ma- 
chine shop near its present plant 

Tennison Bros., Laurel and Third streets, 
rexarkana, Ark., will install machinery for 
making metal pails, oil cans, ete. 

The Sunlight Manufacturing Company, 
Tampa, Fla., is preparing plans for the es- 
tablishment of an automobile plant. 

Contract has been awarded for three one- 
story additions to the plant of the Nelson 
Valve Company, at Wyndmoor, DPenn. 


The Sharples Separator Company, of West 


Chester, Penn., has purchased site in Chi- 
cago and will erect a $100,000 building 
the Bower Roller Bearing Company, of 


Dayton, Ohio, has purchased site at Deroit, 
Mich., where a new plant will be erected 

A. Wendland, Lutzower Strasse 6, Berlin, 
Germany, would like catalogs of machines 
for sheet-metal and wire-working factories. 

The Fort Dodge (la.) Iron and Metal Com- 
pany will erect a foundry for the smelting 
of junk and the molding of rough castings. 


Permit for the erection of an addition to 
the plant of the Overland Automobile Com- 
pany, Indianapolis, Ind., has been taken out. 

J. H. Davis, Salt Lake City, Utah, is in- 
terested in the organization of a new com- 
pany for the manufacture of steam plows. 

The Des Moines (lowa) City Railway Com- 
pany will soon commence work on a new 
car barn to replace the one recently destroyed 
by fire. 

The Cleveland (Ohio) Hardware Company 
Will install new equipment, including shapers, 
lathe. planer, radial drill, boring mill, steam 
hamnie). 

R. K. Luhar, Gheekanta, Limda Pole, 
Baroda, India, watchmaker, is inquiring for 
clockmakers’ and watchmakers’ machinery 
and tools. 

The Western Pacific Pipe and Steel Com- 
pany, San Francisco, Cal., has secured site 
at Richmond, on which a $100,000 plant will 
be erected. 

The Case Cutlery Company, Smethport, 
Penn., whose plant was burned a short time 
ago, is making investigation toward securing 
another location. 

The United States Hoffman Company, Sy- 
racuse, N. Y., will erect an addition to its 
plant. The company manufactures clothes- 
pressing machines. 

The Dominion Stamping Company, Ltd., 
Walkerville, Mich., has plans completed for 
a new factory for the manufacture of hoods, 
tanks, fenders, etc. 

Plans for the new shops of the Chesapeake 
& Ohio Railroad to be erected near Richmond, 
Va., are now completed and construction will 
probably begin shortly. 


The list of tools required for the locomo- 
tive shops for the Wheeling & Lake Erie 
Railroad Company, Brewster, Ohio, will be 
sent out in the near future. 

A factory for the manufacture of motor 
parts and tools is being constructed = at 
Dunnville, Ont., by Messrs. Fowler & Samp- 
son, of Detroit and Toronto. 

The Chesapeake & Ohio Railroad is build- 
ing a roundhouse and blacksmith shop at 
Silver Grove, Ky., and also intends erecting 
a roundhouse at Russell, Ky. 

Fire destroyed the foundry, machine shop, 
bolt, rivet and forge departments, of the 
Pittsburg (Penn.) Manufacturing Company, 
causing a loss of about $75,000. 

(. A. MeKiernan, Carthage, Mo., has in- 
vented and patented a new automobile, and 
is said to be organizing a company for the 
purpose of manufacturing same 

It is stated that about $200,000 will be 
expended in new equipment for the addition 
now being erected by the N. YY. Cc. & H. R. 
R. R. at the Albany, N. Y., shops. 

It is reported the Union Pacific Railwe. 
has made an appropriation of $25,000 for the 
construction of roundhouse and _ freight-car 
repair shops in Council Bluffs, Iowa. 

The Nisqually Iron Works, Tacoma, Wash.., 
which recently incorporated, will establish 
a plant in the old Bismarck car-shop build- 
ings of the Tacoma Eastern Railroad. 


Charles J. Anderson, proprietor of the Me- 
nominee (Wis.) Iron Works, which recently 
burned, is considering the rebuilding of its 
plant, or will move to another location 

Robert Morris, president of the Central 


Concrete Construction Company, Louisville, 
Ky., is promoting a company for the pur- 


pose of establishing an automobile factory. 
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The Thomas A. Edison Company is said to 
be contemplating the establishment of a 
plant, probably in Cincinnati, for the manu 
facture of the Edison-Beach storage-battery 
ears. 

The Tabor Manufacturing Company, Phila- 
delphia, Penn., manufacturing molding ma- 
chines, cold saws, etc., has purchased site 
for a new plant, which, it is said, will cost 
about $200,000 

The Metals Welding Company has pur- 
chased land at Perkins avenue and _ East 
Fortieth street, Cleveland, Ohio, and will pro 
ceed at once with the erection of a $15,000 
factory building. 

John ID. Owens and A. E. Cheney, of 
Marion, Ohio, are forming a company to 
establish a plant for the manufacture of 
steam shovels, dredges, etc. Site for the 
plant has been secured. 

The Autocar Company, which is building a 
large garage at Twenty-third and Market 
streets, Philadelphia, Penn., is in the market 
for a 300-light plant. Will also need ma- 
chine-tool equipment, etc. 


Bids will soon be called for the construc- 
tion of shipbuilding and dry docks for the 
Great Lakes Engineering Works, at Ashta- 
bula, Ohio. There will be two machine shops, 
blacksmith shop, costing $500,000. 

Fire at the plant of the McFarland 
Foundry and Machine Company, Trenton, 
N. J... did $15,000 damage The boiler 
house, chipping room and_ building where 
eastings are cleaned were destroyed. 

The Brightwood Manufacturing Company, 
now located in the building occupied by the 
Consolidated Wrapping Machine Company, at 
Springfield, Mass., is planning the erection 
of a plant on site still to be decided on 

The General Electric Company is inquiring 
for machine tools for the plant at Erie, 
Penn., including power hack saw, 60-inch 
boring mill, wet tool grinder, bolt cutter, en- 
gine lathe, etc.. for installation in a gray- 
iron foundry 


The Casimir Von Philip Company, Beth- 
lehem, Penn., has plans under way for the 
erection of a plant for the manufacture of 
the Casimir printing press. ‘asimir Von 
Philip is manager of the machinery depart- 
ment of the Bethlehem Steel Company 








GENERAL MANUFACTURING 








W. H. Elton will erect a large tile plant 
at Richland, lowa. 

The town of Raymond, Alberta, will build 
a new waterworks plant. 

The Rhinelander (Wis.) Refrigerator Com- 
pany is building an addition. 

The Consumers Gas Company, Reading, 
Penn., will enlarge its plant. 

The Wallaceburg (Ont.) Oil Company is 
making extensive improvements. 

The city of Foss, Okla., contemplates in- 
stalling an electric-light system. 

The Fulton Market Company, Atlanta, Ga., 
will install a cold-storage plant. 

The Texarkana (Tex.) Water Company 
will build a new pumping plant. 

The Standard Oil grease plant at Whiting, 
Ind.. was burned Loss, S200,000 

The Shaver Carriage Cocupany, Des Moines, 
Iowa, will erect a $20,000 addition. 

Extensive improvements will be made in 
the waterworks system at Temple, Tex 

The sawmill of Brooks-Ross Company, Scho- 
field, Wis., was burned. Loss, $50,000. 


The American Shipbuilding Company, Lor- 
ain, Ohie, is building a new forge shep 
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The Smith Cotton Gin, at Paris, Tex., re- 
cently destroyed by fire, will be rebuilt. 

The M. A. Gedney Pickle Company will 
build a new factory at Cumberland, Wis. 

The Riegel Sack Company, Jersey City, 
N. J.. will erect a new $75,000 factory. 

The city of Meigs, Ga., will vote on is- 
suance of $20,000 bonds for waterworks. 

The Lehigh Portland Cement Compauy, 
Mason City, lowa, will erect a new plant. 

The Hartford Stone Company, Youngstown, 
Ohio, will increase the capacity of its plant 

The T. A. Gillespie Company is enlarging 
the municipal power house at Massena, N. Y. 

The Dominion Sasar Company, Wallace- 
burg, Ont., is making additions to its plant. 

The plant of the Dayton (Ohio) Reduction 
Company was burned Loss, about $40,000 

The plant of the Chippewa Falls (Wis.) 
Chair Company was burned. Loss, $25,000 

Main Bros. Box and Lumber Company, 
Karnak, Ill, is seeking site for a branch 
plant. 

The flour mill and grain elevator of Woods 
& Dunlap, O’Fallen, IIL, was burned. Loss, 
$50,000, 

Fire destroyed the plant of the Consoli- 
dated Ice Company, Clinton, Mass. Lass, 
$10,000. 

Fire destroyed the plant of the Seeds Grain 
and Hay Company, Columbus, Ohio. Loss, 
$25,000. 

The plant of the Pioneer Broom Com- 
pany, Amsterdam, N. Y., was burned. Loss, 
$90,000, 

The United Zine and Chemical Company, 
Springfield, Ill, will erect two additional 
buildings 

City of White Springs, Fla., will vote on 
$45,000 bond issue for lighting plant, water- 
works, ete. 

The Laconia (N. H.) Electric Lighting 
Company is building a new power house at 
East Tilton. 

The Houk Falls Power Company is increas 
ing the capacity of its power plant at High 
Falls, N. ¥ 

The MeGraw Tire and Rubber Company, 
East Palestine, Ohio, is erecting an addition 
to its plant 

The Argillo Works, Carbon Cliff, IIL, man 
ufacturing tile and paving brick, is erecting 
rew building. 

Sioux City, lowa, will probably purchase a 
new turbine pump of about 1,500,000 gallons 
daily capacity 

The city of Rockmart, Ga., will vote on 
$25.000 bond issue for waterworks i. FF 
Mundy, mayor 

The plant of the Amarillo (Tex.) Ice and 
Cold Storage Company was destroyed by fire 
Loss, S100 000 

F. S. Hinds, 19 Milk etreet, Boston, Mass., 
is taking estimates for power equipment for 
the Meritas Mills. 

Herbeck & Demer, Honesdale, VPenn., cut 
giass manufacturers, are looking for a_ site 
for a new plant 

The mule room at No. 1 mill of the Har 
graves Mills, Fall River, Mass., was badly 
damaged by fire 

The plant of the American Cement Plaster 
Company, Quanah,. Tex., burned some time 
ago, is to be rebuilt 


The lumber plant of the A. G. Breitweiser 
Company, Pittsburg, Penn., was destroyed by 
fire. Loss, $50,000 

The Goshen (Ind.) Furniture Company is 
seeking a location in the southwest for es- 
tablishing a factory 

The Kane (Venn.) Blind and Screen Com 
pany, whose plant recently burned, is plan 
ning to rebuild same. 
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The Schwarzschild & Sulzberger Company 
will build a $1,000,000 packing plant at 
Oklahoma City, Okla. 

The Chicago (111) Thread Company will 
erect a factory at Monticello, Ind. Will have 
a small power plant. 

The Kenosha (Wis.) Electric Railway Com- 
pany is considering plans for a new steam- 
turbine power station 

Fire at the plant of the Southern ipe and 
Foundry Company, North Birmingham, Ala., 
caused $8000 damage 

The planing mill and drying sheds of the 
ark Rapids (Minn.) Lumber Company were 
burned Loss, S50.000, 

The cold-storage warehouse of F. C. Linde 
& Co., 48-52 Jay street, New York, was 
burned. Loss, $200,000, 

The Atlantic City Water Works, Absecon, 
N. J., will rebuild its pumping station Two 
new boilers will be installed. 


The city of London, Ont., will buy two 
5.000,.000-callon turbine pumps and two 250- 
horsepower synchronous motors. 

The plant of Ehret Magnesia Manufactur- 
ing Company, Port Kennedy, Penn., was 
destroyed by fire. Loss, S250.000 

The American Ice Company, Calvert build 
ing, Baltimore, Md., will erect an ice plant 
on Franklin street, near Payson 


The Chickering Piano Company, Chicago, 
Ill., has purchased site on which a new 
seven-story building will be erected. 

The Burlington (Vt.) Light and Power 
Company is erecting a new buildi« to be 
used as a dynamo and boiler room. 

A new armory to be equipped with latest 
appliances, costing $50,000, will be erected 
for the M. N. G. Co. 5, Hudson, Mass 

The Holman Manufacturing (Company, She- 
boygan, Wis... overall manufacturers, will 
probably build a new plant in the fall 

The city of Springfield, I[ll., will receive 
bids for pumping engine of 12,000,000 gallon 
daily capacity for waterworks system. 

The Eller Wagon and Carriage Company, 
Ilouston, Tex., has awarded contract for the 
erection of a new three-story factory 


The Heaton Wagon Company, Neosho, Mo., 


is said to 


e trying to secure site for the 
establishment of a new wagon factory 


ll I’. Gifford, president, Salem (Mass.), 
water board, requires bids on two 78-inch 
boilers for the Salem pumping station 

The plant of the American Reduction and 
Fertilizer Company, Kansas City, Mo., was 
damaged by fire to the extent of $10,000 


Charles Hale & Bro., Philadelphia, Venn., 
will erect a new four-story factory for the 
manufacture of leather and shoe findings. 

The Franklin «N. HL.) Needle Company will 
erect a new power plant. Two turbine wheels 
of 60 and 30 horsepower will be installed. 

The trooklyn Cooperage Company, St. 
Regis Falls, N. Y., has purchased property at 
Reynoldston, N. Y., and plans to build 

The S. W. Card Manufacturing Company, 
Mansfield, Mass., is making an addition and 
will require electric motors for shaft drive. 


The Tennessee Mantel Manufacturing Com- 
pany, Knoxville, Tenn., will move to Oak- 
wood, where a new plant will be erected. 

The Chicago-South Bend Electric Company 
will install $140,000 worth of additional 
equipment in its plant at Michigan City, Ind 

rhe Kimberly-Wing Company, Cedars, Miss., 
is looking for a suitable location for a plant 
for the manufacture of interior furnishings 


The Magnesia Asbestos Company, 122 East 
Twenty-fifth street, New York, is looking for 
a suitable location on which to establish a 
plant 
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toulder, Colo., is planning to 


The city of 
the water system, on 


extend and improve 
which. it is said, about $500,000 will be 
spent 

The Pioneer Pearl Button Company, of 
Muscatown, lowa, has decided to locate in 
Poughkeepsie, N. Y., and will erect a plant 
there 

Che board of supervisors, of Erie 
power and 


county, 


Buffalo, N. ¥ is securing bids for 


ighting plant at the Erie county peniten- 


tiar) 

The Falconer Company, Baltimore, Md., 
will build a new five-story plant at Gay and 
Water streets for the manufacture of sta- 
tionery 

The water commissioners, Newburyport, 
Mass., are in the market for a 7()-gallon 


per tilnute triplex pump and a 40-horsepower 
oil engine 
The Sanitary Pottery Company, Evansville, 


Ind., is planning the erection of a S200,000 


addition for the manufacture of bath-room 


equipments. 

The Van Camp Packing Company, Indian 
apolis, Ind., is trying to secure suitable site 
for the erection of a new condensing plant 


and creamery 
Company, 


Milwaukee, Wis.. making cigar and paper 
for a nhew tour 


The Henschel Manufacturing 


boxes, has had plans drawn 
story building. 

Ihe plant of the Beatrice (Neb.) Electric 
purchased by E. J. 


will make exten- 


Light Company has been 
Sullivan, of Omaha, who 
sive improvements. 

fhe Blaugas Company of America, LUO 
Broadway, New York, is planning the estab 
lishment of a plant in the Central West fot 


the manufacture of its gas. 


The Onn Lumber and Shingle Company, 


Tacoma, Wash., is planming to erect a new 


mill to replace the one burned recently. This 


is to cost about S100,000 


The Union Fishermen's Co-Operative Pack 


ing Company, Astoria, Ore., 
plant in the new town 


will erect a can 
nery and cold-storage 
of Wheeler on Nehalem bay 

The F. Brigham & Gregory Company, Hud 
son, Mass., will increase its lighting plant 
from 500 lights to 1000 and is in the market 
for new or second-hand machines 

The Massillon Sand and Stone Company 
has commenced work at Barrs Mills, Ohio, 
on what is claimed, will be the largest mold 
ing-sand plant in the United States 


The Pennsylvania Salt Manufacturing Co., 
permit 


Philadelphia, Venn., has taken out a 
street, 


for a two-story tactory on Porter 
near Weecacoe avenue, to cost $13,500. 
It is stated the Vennsylvania Dyeing and 
Bleach Works, New Cumberland, Penn., is 
Considering the erection of a large new 
bleachery in the Middle Atlantic section. 
The Oklahoma City (Okla.) Bag and Cot 


ton Mills is preparing to erect buildings. The 


companys 
it is said, invest 


has recently been formed and will, 
$1,000,000 in the enterprise 


Plans have been filed for a temporary 


boiler house in the rear of the Hotel Man- 
hattan, Forty-third street and Madison ave 
nue, New York, for the James J. Belden 
‘state This is to cost S25,000 

Proposals will be received at the War De- 
Partment, office cf chief sign officer, Wash- 
ington, I. ©.. until August 5, for furnishing 
two 1-kilowat transformers and one 3-kilo 
watt transforme! A. S. Cowan, disbursing 
officer 

The Isthmian Canal Commission Wash 
ington, D. (., will receive bids up to 10:30 
a.m., August 19, for steel castings, mangan- 
ese steel bushings. steel, iron. brass con- 


denser tubes, cast-iron pipe.  sluice-gate 
valves, pumps, ete., as per Circular No. 598. 
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Norcross Bros. Company, 160 Fifth avenue, 
New York, is reported to have purchased the 
Masterson marble quarry, at Tuckahoe, N. Y., 
with a view to operating same again after 
being shut down for a number of years, or 
build a plant for manufacturing rock cement. 

The Navy Department, Burean of Supplies 
and Accounts, Washington, D. C., will open 
thousand 
40,000 


bids August 2, as follows: Two 
pounds aluminum, S00O naval bronze, 


pounds round machine steel (schedule 2718), 


11,100 pounds naval rolled rod brass (sched 
ule 2725), 26,800 pounds medium bar steel, 
2000 pounds galvanized sheet steel, 6000 


pounds crucible carbon tool steel (schedule 


2723) 

The Wolverine Motor Car Company, of 
Mt. Clemens, Mich., has been absorbed by the 
Alpena Motor Car Company, of Alpena, Mich., 
I). I). Hanover is president; Wm. Krebs, vice 
president ; W. B. Robeson, secretary-treasurer ; 
c. H. Munneley, purchasing agent, and H. G. 
Schworppe, engineer and master mechanic. 
The company is now building its plant and 
will shortly be in the market for special 
tools and labor-saving machinery and appli- 
ances common to automobile factories. 


The Navy Department, Bureau of Supplies 


and Accounts, Washington, I. C., will open 
the following bids: August 2—Four steam 
jacketed copper kettles (schedule 2724), 
$1,740 pounds crucible cast-steel wire (sched 
ule 2722), 242 interior fittings for mercurial 


thermostats «(schedule 2727), nine transform- 


ers (schedule 2716), three transformers 
(schedule 2717), G5.000 steel balls, S84 steel 
boiler clamps (sehedule 2718), hack-saw 


blades, twist drills, wood screws, machinists’ 
hand taps, wrenches (schedule 2722), dif- 


ferential pulley blocks (schedule 2718). 








New INCORPORATIONS 








Argo Electric Vehicle Company, Saginaw, 
Mich Capital, $200,000, Incorporators, 
Theo. Huss, Fred Buck, B. Hancheft. 

La Marr Aero Company, Frankfort, Ind. 
Manufacture aéroplanes. Capital, $50,000. 
W. B. Adams, president; Perry Gable, sec- 
retary 

James Foundry Company, Clyde, Ohio. 
Foundry and machine shops. Capital, $50,000. 
Incorporators, C. D. James, W. Adare, H. M. 
taker ete 

Crown Gas Light Company, New York. 
Manufacture gas fixtures. Capital, $50,000. 
Incorporators, H. Amerman, F. W. Marshall, 
M. Morrison 

Kk. L. Comb Company, Leominster, Mass. 
Manufacture combs, ete. Capital, $10,000, 
Incorporators, Elbridge Lancey, John Q. 
Kedgerly, ete 

Roller Drive Company, New York. Man- 
ufacture machinery Capital, $100,000. — In- 
corporators, Romeyn Berry, Harper Sibley, 
Timothy Daly 

United Stove and Repair Company, Brook- 
Ivn, N. Y Manufacture stoves, ete. Capital, 
$50,000, Ineorporators, J. Muerer, A. Muerer, 
cC. tolles, Jr 

Forth Motor Car Company, Mansfield, Ohio. 
Manufacture motor cars. Capital, $200,000, 
Incorporators, C. S. Ashbrook, W. M. Hahn, 
Chas. Hoffman, ete. 

Independent Owners’ Garage, Jersey City, 
x. 2 Operate automobile garages. Capital. 
S200 000 Incorporators, E. L. Young, E. O 
Edwards, E. F. Smith 

C. & L. Manufacturing Company, Chelsea, 
Mass. Manufacture machinery. Capital, 
$50,000, President, Karl G. List; treasurer, 
W. M. Conrad, Chelsea. 

Newark Machine Company, Newark, N. J. 
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General machine shop. Capital, $50,000, In- 
corporators, J. H. Gay, East Orange; H. S. 
Gay, C. P. Day, Newark. 

W. M. P. Motor Company, New York. Man- 
ufacture motors. Capital, $50,000. Incor- 
porators, L. R. Walton, F. D. Preston, New 
York; L. R. Moody, Bayside, L. I. 

Larsen Ice Machine Company, Chicago, 
Ill. Manufacture and deal in machines, etc. 
Capital, $25,000 Incorporators, J. M. Lar- 
sen, J. B. Anderson, O. B. Ryden. 

Jackson Wire Company, Millbury, Mass. 
Manufacture wire. Capital, $10,000. Incor- 
porators, George W. Jackson, Wm. J. Hall, 
Cc. R. S. Jackson, all of Worcester. 

Grafton Manufacturing Company, Martin’s 
Ferry, Ohio. Smelt and refine metals. Cap- 
ital, $15,000. Incorporators, W. S. Grafton, 
F. H. Grafton, P. Dougherty, ete. 

Staple Post Company, Westerville, Ohio. 
Manufacture cement posts, ete. Capital, 
FH0,000, Incorporators, W. }. Johnston, 
J. P. Montz, C. S. Pillington, ete. 

Pacific Manufacturing Company, Portland, 
Ore. Manufacture wrapping machines, ete. 
Capital, $15,000. Incorporators, Clarence C. 
Page, Robert Tucker, ©. J. Wellman. 

National Electric Porcelain Company, 
Carey, Ohio. Manufacture porcelain’ pro- 
ducts. Capital, $50,000. Incorporators, J. D, 
Ewing, H. T. Graves, W. H. Snyder, ete. 

High Grade Foundries Company, Borough 
of Queens, N. Y. Manufacture iron, steel, 
brass, ete. Capital, $50,000 Incorporators, 
J. L. Snyder, C. E. MeMahon, ID. F. Price. 

Halldow Manufacturing Company, Elyria, 
Ohio. Manufacture electric horns, ete. Cap- 
ital, $20,000. Incorporators, E. L. Small- 
wood, M. J. Fummington, John Halldow, ete. 

Youngstown Trunk Manufacturing Com- 
pany, Youngstown, Ohio. Manufacture trunks, 
valises, ete. Capital, $10,000. Incorporators, 
Louis Knell, Israel Knell, A. Glickman, ete. 

Buckeye Dental Supply Company, Toledo, 
Ohio. Manufacture dental and surgical ap- 
pliances. Capital, $50,000 Incorporators, 
Fred A. Kotts, J. C. Good, W. F. Scott, ete, 

Chicago Air Brake Company, Chicago, IIL 
Manufacture and deal in locomotives, rail- 
road apparatus, ete. Capital, $10,000. — In- 
corporators, A. L. Meyers, S. Lyon, David 
Jetzinger 

Louisberg Company, Boston, Mass. Manu- 
facture pins, hooks, ete. Capital, $25,000. 
Incorporators, Edmund Heard, 20 Louisberg 
Square; John H. Sherman, 53 State street, 





Boston, ete. 

National Electric Enameling Company, New 
York. Manufacture brick tiles, earthware, 
ete. Capital, $200,000.  Incorporators, Mer- 
ritt H. Rice, Chas. E. Harvey, Francis <A. 
Woodward, New Rochelle, N. Y. 

salotin - Drabkin Furniture Company, 
Youngstown, Ohio. Manufacture and deal in 
house furniture, stoves, ete. Capital, $10,000, 
Incorporators, Samuel Drabkin, A. B. Living- 
stone, Hl. R. Hartzell, Barney Balotin 

Matthew J. Hansen, Inc... New York. Man- 
ufacture wagons, vehicles, ete. Capital, 
$10,000. Inecorporators, Matthew J. Hansen, 
142 West Sixteenth street: T. J. Moffitt, 316 
West Fourteenth street, New Yerk, ete 

Garver Track Laying Machine Company, 
Urbana, Ill Manufactrre and operate track- 
laying machines, constructing railways. Cap- 
ital, $50,000. Incorporators, Taylor M. Gar- 
ver, Oliver W. Lamb, Harvey M. Grant. 

National Envelope Sealing and Stamping 
Manufacturing Company, Boston, Mass. Man- 
ufacture envelope-sealing machines. Capital, 
$500,000. Incorporators, Eugene F. Bowen. 
Providence, R. I.; Arthur VP. Turner, Lexing- 
ton, Mass., ete. 

Lawson Piano Company. Bronx, N. Y. Man 
ufacture pianos, ete. Capital, $250,000. In 
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corporators, Frank Lawson, 746 Forty-third 

street, M. De Grove, 337 Fourteenth street, 

trooklyn, N. Y.; R. Warren Lawrence, 348 

East One Hundred and Fortieth street, New 

York. 

B STATTAC I “ . 
USINESS ITEMS 

The Taft-Peirce Manufacturing Company, 


I., announce the opening of 
Mich., in the Majestic 


Woonsocket, R. 
an office in Detroit, 
building. 

The Miami Valley Machine Tool Company, 
Dayton, Ohio, has recently completed an ad- 
dition to its plant, increasing considerably 
the floor space for assembling purposes and 


thus making for larger output. 

Joseph T. Ryerson & Son, Chicago, IIL, 
have moved their New York office to the 
seventh floor of the Hudson Terminal build- 


ing, 30 Church street. . They maintain in 
connection with this, display rooms and ware- 


houses immediately adjacent to the Jersey 
City terminal of the Hudson & Manhattan 
tunnel. 

The Wright Wrench Manufacturing Com- 


pany, Canton, Ohio, has changed its name to 


the Wright Wrench and Forging Company. 
This company has just moved into its large 
new factory. which gives ample room _ for 
increased production. Its new plant in- 


cludes a forging department and it is pre- 
pared to take care of a general forging busi- 
ness in addition to the manufacture of its 
quick-adjustable wrenches, 

The Keuffel & Esser Company, Hoboken, 
N. J., celebrated the forty-third anniversary 
of the founding of the house, by a banquet to 
Interest was add- 
fact that four em- 
their twenty-fifth 
company. Appro- 
them by the 
testimonials 


its employees, on July 19. 
ed to the occasion by the 
this year complete 
with the 

presented to 
handsome 


ployees 
year of 
priate gifts 
firm, and 


service 
were 


some very 


given by their fellow workmen. The unusual 
spectacle of twelve veteran employees who 
have completed a quarter of a century ser- 


vice with the company, occupying the places 
of honor with the officers of the company, 


inspiration to the 500 younger em- 


present. 


was an 
ploy ees 








FoRTHCOMING MEETINGS 


oe 
ee 








Joint meeting of American Society of Me 


chanical Engineers and Institution of Me- 
chanical Engineers, Birmingham, England, 


July 26-29, 1910. 

Society of Automobile Engineers, conven- 
tion of designers and superintendents, July 
28, 29 and 30, Detroit, Mich. H. E. Coffin, 
president 1451 Broadway, New York City. 

American Society of Mechanical Engineers; 
monthly meeting second Tuesday. Calvin W. 


Rice, secretary, 29 West Thirty-ninth street, 
New York City. 
Boston Branch National Metal Trades As- 


Monthly meeting on first Wednes- 
Young's hotel. Db. F. PrP. 
Milk street, Boston, 


sociation. 
day of each month, 
Clark, secretary, 309 
Mass. 

Providence Association of Mechanical Engl- 
neers. Monthly meeting fourth Tuesday each 
month. E. C. Bliss, president, 91 Sabine 
street, Providence, R. I. 

New England Foundrymen’'s 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 
F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsyl- 
vania: monthly meeting third Tuesday. El- 
mer K. Hiles, secretary, Fulton building, 
Pittsburg, Penn. 

Superitendents’ 
Cleveland; monthly 
Philip Frankel, secretary, 
building, Cleveland, 0. 

Western Society of Engineers, 


Association ; 


and Foremen’s Club of 
meeting third Saturday. 
310 New England 


Chicago, Ill. 


Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, J. H. Warder, °1735 Monadnock 


Chicago, Ill. 


block, 
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Rate 25 cents per line for each insertion, 
About sig words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue. Answers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 


If not forwarded, they will be destroyed with 


out notice. No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendations or other 
papers of value should not be inclosed to 
unknown correspondents Only bona-fide ad- 
vertiscments inserted under this heading. No 
advertising accepted from any agency, as- 


charging a fee for 
wages of 


individual 
COMMISSION on 
situations. 


sociation or 
“registration,” or a 
successful applicants for 
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Caliper catalog free. E.G.Smith, Columbia, Pa 


We buy or pay royalty for good patented 
machine or tool tox ZS2, AMER. MACHINIST. 
Wanted—-Work for screw machines and 


gear cutter. tox 775, AMERICAN MACHINIS 


Light, fine machinery to order; models and 
<tectrical work specialty. E. O. Chase, New- 
ark, N. J. 

If you want special machinery or tools de- 


signed, I can give you satisfactory service. 
Box 694, AMERICAN MACHINIST 
Special machinery accurately built Screw 


machine or turret 
ert J. Emory & Co., 


Light and medium weight machinery 
duplicate parts built to order; tools, jigs, 
MacCordy Mfg. Co., Amsterdam, N. Y. 
Parker, Patent Attorney, 
Office, 990 G St... Wash 
Inventor's Handbook. 


lathe work solicited. Rob- 
Newark, N. J. 


and 
etc 


*atents. C. L. 
ex-examiner Patent 
ington, D. C. Write for 


Wanted—Country shop, within 100 miles 
of New York, to build a 200-pound machine; 
about 50 to 100 wanted per year Box T76, 
AMERICAN MACHINIS1 

Light, fine machinery and mechanical spe- 
cialties built to order: jigs, tools, ete.. de- 
signed and built. Goodson Electric and Manu- 
facturing Co., Vrovidence, R. I 

A well equipped machine shop within 30 
miles from New York solicits orders for all 
kinds of machine work Send inquiries: The 
trunswick Refrigerating Co... New Bruns- 


wick, N. J. 


Light or medium weight machinery to man- 
ufacture on contract or special machinery to 
build. Box 734, AMERICAN MACHINIS1 


A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIS1 

Wanted—A_ second-hand engine, lathe swing- 
ing 24 inches over the carriage, from 11 to 
14 feet between centers: must be strong and 
accurate; suitable for mill work Address 
Thompson & Norris Co., Brookville, Ind 


Old established concern doing an annual 
business of $500,000 in sheet steel specialties, 
needs additional working capital to handle 
increasing business: would consider combina 





tion with responsible concern having ample 
capital and wishing to increase its sales. Box 
780, AMERICAN MACHINIST 
Wanted—<Autogenous welding work: we 
weld (not braze) cracked or broken parts of 
east iron, aluminum, brass, ete., by oxy 
acetylene process; let us send you further in 
formation and references; you pay for sue 


cessful repairs only: try us and he convinced 
Waterbury Welding Works, Waterbury, Conn. 








Hetep WanTED 








Classification indicates present address of 


advertiser, nothing else. 
COLORADO 
Due to the steady increase of our busi- 


ness, we are constantly in need of drill press, 
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& Lamson and 
tool smiths; 


grinder, Jones 
toolmakers and 
location; steady work, good 
men; shop clean, light and 
well ventilated; Y hours work. Address, stat- 
ing experience. J. Geo. Leyner Engineering 
Works Co., Littleton, Colo 


lathe, planer, 
bench men; also 
good climate and 
pay to first-class 


CONNECTICUT 


salesman to 
York City ; 


want a machine 
and around New 


Wanted—We 
cover territory in 


standard machine that !s used in all fac- 
tories. Address P. ©. Box 685, Waterbury, 
Conn 


Wanted—Salesmen to handle on a generous 
commission basis, a well advertised and 
quick selling line of lathe tools; commissions 
given on all orders received from prescribed 
territory ; send references with reply. Address 
“R. T..” AMERICAN MACHINIST 


ILLINOIS 


By agricultural implement manu 
central Illinois, a draftsman to 


Wanted 
facturer in 


take charge of drafting room, also wood and 
metal patternmakers who are rapid and ac- 
curate Address Implement Manufacturer, 
AMERICAN MACHINIST 


INDIANA 


Situation open in Middle West to drafts- 
man experienced in threshing machinery. Box 
774, AMERICAN MACHINIST 

Wanted automobile 


First-class draftsman 


with some executive ability, capable of di 
recting 12 or 15 men. Box 763, AM. Macu. 

Wanted—First-class all-around machine op- 
erator to do time setting for premium system 


for large automobile company with ‘oachine 


shop employing 700 men; none but fest-class 
men need apply Box 772, AMER. MACH 

Wanted—Foreman to take charge of as- 
sembling’ and testing department in one of 
the most modern, uptodate automobile engine 
shops in the country; product is thoroughly 
established and the job will be steady for 
the right man; none but men who have had 
experience as foreman and who can furnish 
first-class references need apply. For full 
particulars address ““Motor Assembler,” Care 
AMERICAN MACHINIST. 

LOWA 
Shop Instructor Wanted—aAn intelligent 


with shop methods and himself 


man familiat 

a thorough machinist is wanted to take 
charge of shop instruction in the shops of 
the College of Applied Science, State Univer- 
sity of lowa, at lowa City the shops are 
new and new equipment is being purchased; 
salary S900 to begin with, payable in 10 In- 


advancement 
Wim. G,. 


work ; 
Address 
lowa 


stallments for 9 months’ 
is assured to the right man. 
Raymond, Dean, lowa City, 


MARYLAND 


Wanted—aA first-class general foreman for 


safe and vault manufacture: must understand 
the work and know how to handle men. Box 
785, AMERICAN MACHINIST 
Wanted——Foreman for paint shop by man- 
ufacturers of fireproof safes and vaults; 
must understand the work thoroughly and be 
able to handle men Box 786, AM. MACH. 


MASSACHUSETTS 


Wanted—-Toolmakers, experienced on punch 


and die work Apply Employment Depart 
ment, General Electric Co., Vittstield, Mass 
Wanted Experienced mechanical drafts 
man and desizner for permanent position 
with large manufacturing concern in Massa 
chusetts: state age, education, experience and 
salary expected by addressing Chief Drafts 
man, Box T78, AMERICAN MACHINIST 
Wanted—A man with capital desiring to 


in a sure going proposition in the ma 
tool manufacturing line, with view of 
the position as manager of the com 
might be able to secure the controlling 
this is a high-class proposition, and 
purchaser would need to com 
S40.000 to S50 000, Box 71 


MACHINIST 


invest 
chine 
taking 
pany ; 
interest : 
a prospective 
mand from 
AMERICAN 


MICHIGAN 


Machinists—-Men experienced at assem) 
ling the mechanism of crane bridges. Box 
183, Detroit, Mich. 

Wanted—A few first-class toolmakers ex 
perienced on die, jig and fixture work for 
light manufacturing. Box 592, Am. Macu 

NEW JERSEY 
Wanted—aA-1 automatic operator on Cleve 


recommended 


land machines: must be well 
Hartford Suspension Co., 156 Bay St., Jer 
sey City, N. J 

Superintendent for machine shop wanted 


for large works in vicinity of New York City; 
must have had at least five years’ experience 
in similar position and have handled all 
classes of machine work. Box 795, Am. Ma 
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Wanted—A competent and reliable auto- 
matic screw operator, one who has been ac- 
customed to the Acme and Brown & Sharpe 
machines preferred ; none but first-class men 
need apply; steady work and good pay. Ap- 
ply at the works of Henry R. Worthington, 
Harrison, N. J. 


NEW YORK 


Wanted—First-class drop forgings die 
sinkers; shop surroundings particularly de- 
sirable. Box 755, AMERICAN MACHINIST. 

Patternmaker, first-class on wood patterns; 
good pay and steady work to competent man, 
sive age, experience and references; vicinity 
of New York. Box 768, AMER. MACHINIST. 


Wanted An experienced case-hardener 
one who understands the business thoroug shly : 
good pay and steady employment ; State age, 
experience and salary expected. Eclipse Ma- 
chine Co., Elmira, N. Y¥ 

Wanted—First-class lathe, drill press and 
milling machine operators for both night and 
day work; state past experience, wage de- 
manded and complete information in_ first 
letter. The Kirkham Motor Mfg. Co., Bath, 
<2 


a’. 





Salesmen on a generous commission basis 
competent, practical tool dressers or others 
capable of demonstrating the merits of the 
most successful steel hardening solution ever 
sold; five years’ continuous use by responsi- 
ble firms vouches for its value wherever water- 
hardening steels are in use. Box 760, Au. M. 


Wanted—We are constantly increasing our 
force and invite applications from the follow- 
ing: Machinists, lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men: we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 
desirable characters. Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 


OHIO 


Molders wanted on light machinery in Ohio. 
Box 769, AMERICAN MACHINIST. 

Wanted—Several first-class draftsmen with 
experience on crane work; none others need 
apply; state age, experience and salary. Box 
727, AMERICAN MACHINIST. 

Wanted—By a manufacturing concern in 
Ohio, building general machinery, a foreman 
for milling and gear-cutting department; al- 
so an expert toolmaker; give age, experience, 
and salary wanted. N-1, AMER. MACHINIST. 

Wanted—Chief draftsman to take charge 
of large engineering office; must have good 
technical and practical training, executive 
ability and capable of systematizing office and 
getting output; good opening with oppor- 
tunity for advancement; state qualifications 
fully in writing. Box 753, Amer. MAc#H. 

Wanted—A Cincinnati concern want a 
thoroughly competent and experienced me- 
chanical designer with some knowledge of 
electrical work; no other need apply; per- 
manent position and chance for advancement 
to right man; state experience and give ref- 
erences; salary at start $100 per month. Box 
733, AMERICAN MACHINIST. 

Wanted—We are constantly increasing our 
force and invite applications from the fol- 
lowing: Machinists, lathe hands, screw ma 
chine hands, milling machine hand, Jones & 
Lamson turret lathe hand, planer hand, and 
vise hands for tool room and erecting shop, 
erectors on heavy machinery: shop located in 
a desirable city in southern Ohio; steady po- 
sitions to men who prove satisfactory; open 
shop, no labor troubles. “A. B. C.."" Am. Ma, 

Wanted—First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine oper- 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mili- 
wrichts, hammermen and blacksmiths whe are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 





PENNSYLVANIA 
Wanted—Floor hands and fitters on ma- 
chine tool work. Colburn Machine Tool Co., 
Franklin, Venn. 
Wanted—Lathe, boring mill and floor hands; 


good wages, steady work. The Blaisdell Ma- 
chinery Company, Bradford, Penn. 


Wanted— Machine shop foreman accustomed 
to machine tool manufacture on economical 
lines and designer of jigs for same: state age, 
experience and salary: correspondence confi- 
dential. Box 758, AMERICAN MACHINIST. 

Wanted—First-class fereman for machine 
work: must be a man of ability in handling 
help and be able to show a satisfactory rec- 
ord as a foreman; te a man capable of filling 
this position satisfactorily, we will pay $100 
per month. tox 777, AMERICAN MACHINIST. 


Foreman—Press room foreman (in Phila- 


AMERICAN MACHINIST 


delphia) to take charge of department having 
double and single-acting stamping and draw- 
ing presses; must especially be an economical 
producer and disciplinarian with undoubted 
ability in handling men; thorough knowledge 
of dies also important ; dandy opportunity for 
a managing hustler; give age, experience and 
salary expected. Box 756, AMER. MACH. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


WASHINGTON 

Wanted—By large engineering works in 
Seattle, Wash., engaged in marine and land 
work, first-class engineering draftsman who 
has had experience in designing machinery 
and boilers; none but first rate men need 
apply ; references required. P. O. Box 1905, 
Seattle, Wash. 

WISCONSIN 

Wanted—General foreman for well equipped 
shop, making small machines; good executive ; 
experienced in economical production. Mil- 
waukee. Box 754, AMERICAN MACHINIST. 

Shop man who understands the rapid and 
accurate production of small, interchangeable 
parts, and who has a good knowledge of pro- 
duction of stampings; must be sober, ener- 
getic and good mechanic; state age, experi- 
ence, salary expected, where employed at 
present, and reasons for desiring a change. 
“X Y Z," AMERICAN MACHINIST. 
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SITUATIONS WANTED 











Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Detail draftsman would like to make 
change; can furnish good recommendation. 
Address ©. A. Earle, P. O. Box 73, Water- 
ville, Conn. 

ILLINOIS 

Experienced, practical, systematic, superin- 
tendent in charge of a large manufacturing 
plant, wishes to make a change. Box 686, 
AMERICAN MACHINIST. 

MASSACHUSETTS 

Superintendent of a large manufacturing 
piant, with wide experience on automatic and 
labor saving devices, desires making a change, 
Box 7SS8, AMERICAN MACHINIST. 

Responsible position desired by superin- 
tendent of broad experience on designing and 
manufacturing medium and light machinery: 
expert on tool designing and experimental 
work. Box 773, AMERICAN MACHINIST. 

MISSOURI 

Superintendent or general foreman, now 
employed, desires change; experience in mod- 
ern shop methods, manufacturing small and 
medium interchangeable parts; good reliable 
mechanic. Box 790, AMERICAN MACHINIST. 

NEW YORK 

Draftsman, good, experienced, seeks posi- 
tion anywhere. tox T9383, AMER. MACHINIST. 

Graduate mechanical engineer, one year’s 
shop and six years’ designing experience, de- 
sires change. Box 794, AMER. MACHINIST. 

Foreman, tool and die, or machinist; prac- 
tical, executive, reliable, systematic; New 
York City, suburbs. Box 796, AM. Macn. 

Mechanical graduate, experienced,  practi- 
cal tool and die maker: familiar and up to 
date in die castings. Box 782, Amer. MAcH. 

Superintendent of construction, power 
house, factory or shop work: reliable, good 
executive ability, large experience. Box 783, 
AMERICAN MACHINIST. 

Practical and technical man; successful 
superintendent, executive and mechanical, 
shop and foundry, general and duplicate 
work; splendid references. tox 740, Am. M. 

General foreman, middle age, now em- 
pioved, latest methods, engineering, electrical 
and general machinery: <A-1 hustler: can 
handle force with executive ability. Box 762, 
AMERICAN MACTIINIST. 

Superintendent or works manager with 
wide, practton experience on tools, dies and 
general manufacturing: systematic organizer 
and executive: no proposition too large: lo- 
eation no object. Box 787, Amer. Macn. 

Position as general foreman or superin- 
tendent by first-class mechanic, thoroughly 
up to date on all makes of automatic and 
semi-automatic machines: can furnish best 


July 28, 1910. 


of references as to mechanical and executive 
ability. “Producer,” AMERICAN MACHINIST. 


Machinist, German, master mechanic with 
A-1 references as to character and capabili- 
ties, 42 years of age, 26 years’ practical and 
theoretical experience as draftsman, experi- 
mental worker, tool and die maker, automatic 
machinery and interchangeable work, also 
foreman and superintendent knowledge, wants 
position as foreman or any responsible sit- 
uation. Box 789, AMERICAN MACHINIST. 


PENNSYLVANIA 


Tool designer and machinist, technical 
graduate, desires position as salesman of ma- 
chine tools. Box 784, AMERICAN MACHINIST. 


Position wanted as superintendent or fore- 
man with a reliable firm in the manufactur- 
ing of plumbing supplies, general brass and 
iron goods; have 18 years’ experience; fa- 
miliar with uptodate tools and machines: a 
hustler; sober and steady practical mechan- 
ic: A-1 references; city or country. Box 
723, AMERICAN MACHINIST. 


Foundry and machine shop superintendent, 
experienced in both branches, also in general 
office practice, systematizing, ete.; qualified 
to take entire charge of plant as works man- 
ager or superintendent; eighteen years’ ex- 
perience on pumps, valves and general ma- 
chinery ; good reasons for changing and ex- 
cellent references. Box 752, AMER. Macu. 

Expert designer (35), 14 years’ designing 
and constructing general machinery, includ- 
ing marine and stationary engines, boilers, 
auxiliaries, dredging machinery a_ specialty, 
rolling mill equipment, ete., thoroughly con- 
versant with best pattern, foundry and shop 
practice, large experience estimating costs, 
have technical education and am a _ success- 
ful executive, can take entire charge in of- 
fice or field, for ten years chief draftsman of 
prominent concern, now desires change; will 
accept responsible ae with first-class 
growing firm. Box 791, AMER. MACHINIST, 


UTAH 


Toolmaker, energetic man, extensive ex- 
perience, die tool work, interchangeable man- 
ufacturing, seeking position; age 30. Care of 
Berger, 337 East 7th South St., Salt Lake 
City, Utah. 

WISCONSIN 

Situation wanted by mechanical and ex- 
perimental engineer; experienced on _ special 
automatic machinery design and perfection ; 
eighteen years’ shop and office experience; 
present position superintendent. Box 779%, 
AMERICAN MACHINIST. 














For SALE 








For Sale—lInterest or control in manufac- 
turing business; exceptional opportunity for 
manager or instrument maker. Box 516, 
AMERICAN MACHINIST. 

For Sale—In rapidly growing town in Ver- 
mont, at the junction of two railroads, six 
hours from Boston, a modern three-story fac- 
tory building, 27,000 feet, steam heat and 
sprinkler system, electric lighted, one-half 
acre land, $5000. Box 792, AMER. MAcH. 

For Sale— Full working drawings of a three 
cylinder 514”"x7'4", four cycle, latest im- 
proved marine engine, complete with direct 
driven water and oil pumps and air com- 
pressor; money maker for machine shop 
wanting high class engine to build. Beck & 
Sargent, Engineers, 152 Lake St., Chicago, III. 





For Sale—Three return tubular boilers, 
manufactured by Riter Bros., Buffalo, N. Y. 
Drums 72x16 feet 0 inches; each boiler with 
sixty-six 4-inch tubes; inspected by Travelers 
Indemnity Company, of Hartford, Conn: 93 
Ib. steam pressure: boilers in good condition: 
can be delivered in two to three months, and 
seen in operation at Buffalo Bolt Company’s 

plant, North Tonawanda, N. Y. 


An opportunity to start a machine shop; 
we offer one of our departments for sale, 
the one used to establish our business; it is 
small and profitable work, but as we are de- 
voting ourselves to heavier work, we offer to 
sell for $2000, all the drawings, patterns, and 
stock of finished and partly finished parts 
and rough material (inventories over $3000), 
circulars, electrotypes, special machinery and 
fixtures, and an established trade. Address 
Sipp Machine Company, Paterson, N. J. 


For Sale—-One Nash gas engine, 20 horse- 
power, two cylinder, for electric lighting, 
umping or power: one Beaman & Smith hor- 
zontal boring mill: table 25 inches wide, 36 
inches long; will bore 12 inches diameter, 24 
inches long, and face 20 inches diameter: one 
300 light J. B. Colt Co. acetylene gas appar- 
atus. The above machines are in excellent 
condition, having been very little used. For 
further particulars and prices apply to Rider- 
Ericsson Engine Co., 35 Warren St., New York. 
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National-Ac me Mfg. Co 
National Machinery 


Newton Machine 
New Haven Mfg 


Niles-Bement-lond 
“d cover, 51 
Prentiss Tool & Supply ¢ 
Sellers & Co... Wm 
Standard Engineering 
Webster & Perk. ..cccccccss 
Wiley & Russe!l Mfg. Co.... 
Bolts and Nuts 
Electric Welding Products Co 
National-Acme Mfg 7 . 
Bone for Case-Hardering 
Rogers & Hubbard 


Books, Technieanl 


MeGraw-Hlill Bos 
Boosters 

Burke Electric Ce 
(iarwood Electric 
General Electric 

Roth Bros. & 


Westinghouse Elec. & Mtg. ‘Co 


Boring and 


chines, Horizontal 
Barnes Co., W. F 


Beaman & Smith 


Letts Machine Co. 


ltetrick & Harvey 


Fitchburg Machine Wo 
Fosdick Mach. Tool 0 


Gisholt Machine 


Hill, Clarke & Co.. 


Iloefer Mi ( 


Manning, Maxwell 
J. oJ 


MeCahe, 
Motch & Me 
chinery ¢ 


New Hlaven Mfg. Co 


Newton Machine 
N ‘ , 


s-Rement-Pond 
“d cove 1 
rentiss Tool & Supply 


Rochester Roring 
Rockford DD n 
Spring 1M 

Vandyvek Chure! 
\ 


Vhitcomb-Blaisdel 


Boring and Turning 


Vertical 


American Tool Wks 


Baker Br 

Baush Mach. 19 
Retts Machine ¢ 
Bullard Machine 


Colburn Machine 
lather Mf Cc 


‘ } It M } 

II ngton, Son & 
| is M hine l 
\l ng \I we 
Ml hall & Hus 


Mitts & Merrill 
Newton Machine 
Niles-Bement-Pond 
Yd cover, 51 
Sellers & Co.. Wm 
Wormer Mehr ('o 


llers & Co... Wm 





Bering Tools 
Armstrong Bros. Tool Co.... 8S 


Vestern Tool & Mfg. Co..... 95 
Brazing 

Goodyear, Inc., Nelson....... 91 
Industrial Oxygen Co........ SY 
Sanford Mfg. Co., F. C...... 92 


Broaching Machines 


Harrington, Son & Co., Edwin. 116 
Seent, Cmte & Cex o occc cc% evn 123 
Lapointe Mach. Tool Co.,.....128 


Buckets, Coal 


I asia aio ia cig tall ae gc di 13 
Bulldozers 

ge SS errr ee 17 
National Machinery Co...... 128 


Niles-Bement-Pond Co., 
2d cover, 51 to SS and 121 

Prentiss Tool & Supply Co...126 

Burnishing Machinery 

ge i eee 183 

Butt Drilling and Milling 

Machines 
a ae ee ee 130 


Cabinets, Tool 
Armstrong Bros. Tool Co..... 88 
Ilammacher, Schlemmer & Co, 81 
Morse Twist Drill & Mach. Co. 75 
Calipers 
Brown & Sharpe Mfg. Co.. 

71 and 4th cover 


Stocomb Co., J. T...... ey 
Starrett Co., L. S.... . 28 
Cam Cutting Machinery 
Rowbottom Machine Co...... 107 
Cams 

Rilgram Machine Works..... LOS 
Boston Gear Works ee 
National Mach. & Tool Co....110 
Rowbottom Machine Co...... 107 


Carborundum 

See Grinding Wheels. 
Carbonizing 

American Gas Furnace Co , 


Bridgeport Metal Treating Co. 90 
Cars, Industrial 
ere ee 13 
Case-Hardening 

American Gas Furnace Co... 87 
Bridgeport Metal Treating Co. 90 
Chicago Flexible Shaft Co.... 96 
Rockwell Furnace Co........ 91 
Rogers & Hubbard Co....... 90 
meres @ Oe.. 2. Beiciaces 111 
Castings, Aluminum 
Rider-Bagg Co...... . 90 
Castings, Brass and Bronze 
Ce 2s SO. «a cscceec es 92 
Livermore, Ilomer F........ 90 
iamen Hearing Coé.<.cccoces 92 
ene Oo «cae neeeewes 90 
Whitlock Coil Pipe Co....... 90 
Castings, Die Molded 

Doehler Die Casting Co.... So 
Pema Dee. COssccccccas S9 
ee Se Ek ba sb aa wa ee 114 


Castings, Iron 

Brown & Sharpe Mfe. Co., 
71 and 4th cover 

tuffalo Fdry. & Macl ) 


LE CRs ves cuavaakeeee« 13 
Livermore TT PPP 90 
Springtield Machine Tool Co... 65 
Tater & FOMR CO. cciacecs 97 
Veeder Mfg. ¢ ‘ ; 114 


Wheeling Mold & Fdrvy. Co 123 


Castings, Steel 


Hess-Bright Mfg. Co...... i] 
Livermore, Tlomer F mene Oe 
United Engr. & Fdry. Co t4 
Castings, Vanadium 

American Vanadium Co...... S6 
Cast Iron Brazing 

Industrial Oxygen Co........ SY 
Sanford Mfg. Co., F. G...... 92 
Cement, tron 

Comerenemer De. Bs scvcéwentes 92 
Smooth-On Mfg. Co.......... 91 


Centering Machines 


Hlendey Machine Co wacd 
MeCahe, J. J 116 and 120 





Centering Machines —Covt. 
National Machine Co........ 97 
Niles-Bement-lVond Co., 

2d cover, 51 to 58 and 121 
Pratt & Whitney Co. .5, 59 to 64 


Wells & Son Co., F. E....... 107 
Whiton Mach. Co.. D. E..... 99 
Centers, Planer 

Cincinnati Planer Co........ 35 
, OE Ear 66 


Morse Twist Drill & Mach. Co. 75 
New Haven Mfg. Co........ 

Pratt & Whitney Co. .3, 59 to 64 
hme Le ae 15 
Woodward & Powell Planer Co,125 


Chains, Driving 


Boston Gear Works.........108 
HViamond Chain & Mfg. Co...131 
Se SS . See 43 
ll, Se 129 
eee Gee OO. 6 sc cewencs 69 
Chucking Machines 

Acme Machine Tool Co...... 34 
American Tool Wks. Co...... 8 
Bardons & Oliver........... 123 


Brown & Sharpe Mfg. Co.., 
71 and 4th cover 
Cleveland Automatic Machine 


Co ~~ coe eeeseeeeeses 18 
Garvin Machine Co......... 12 
Gisholt Machine Co........ ona 


LeBlond Mach. Tool Co., R. K., 

7 and 4th cover 
MeCabe, J. J ..117 and 120 
Niles-Bement-Pend Co., 

Yd cover, 51 to SS and 121 
Potter & Johnston.....20 and 21 
OO" 2 Se * eee ea Cl 
Warner & Swasey Co........ 33 
Whitcomb-Blaisde'l Mach. Tool 


Co ‘ : 
Windsor Machine Co......... 34 
Chucks, Drill 


Amend Me. Co.. T. B.ccccs 100 
meen @ Ce. B. BB. nc sn awe 102 
Cleveland Twist Drill Co., 

{th cover 


Cushman Chuck Co... 08 oe 
Groénkvist Drill Chuck Co.... 98 
Hforton & Son (Co., E........ 98 
Jncobs Mfg 0 A a 101 
TS eh 102 
Morrow Mfg. Co...... — 
Morse Twist Drill & Mach. 

Co aaeeonw eens 75 


Niles-Bement-Pond Co., 
Yd cover, 51 to SS and 121 


Peeet Cpe CO. ccccccsrvews 98 
Skinner Chuck Co.......... 99 
Standard Tool Co.......... 19 
Trump Bros. Mach. Co..... 102 
Tnion Mfg. Co ‘ rw 
Whitman & Barnes Mfg. Co... 3 

Whitney Mfg. Co.... een. ae 
Whiton Mach. Co.. TD. E.... 99 
Wiley & Russell Mfg. Co..... 94 


Chucks, Lathe 


Cincinnati Chuck Co........ 99 
Cushman Chuck Co........ 102 
Gisholt Machine Co........ 117 
Iloggson & Dettis Mfg. Co.... 98 
Horton & Son Co.. FE oc OO 
lierton Machine Co... S. E.... 98 


Niles-Bement-Pond Co 
2d cover, 51 to 5S and 121 


Pratt Chuck Co c-ee6e se 98 
Skinner Chuck Co......... . 99 
OS “Se . 99 


Whiton Mach. Co., D. E..... 99 


Chucks Magnetie 


Walker & Co., O. S.....4th cover 
hucks, Planer 


Cincinnati Planer Co 35 
Marrington & Son Co., Edwin. 116 
New Haven Mfg. Co......... 46 
Niles-Bement Pond Co 

“Yd cover, 51 to 5S and 12] 
Skinner Chuck (o.....cccese 99 
RP SL I a win eee 99 


Chucks, Split 


American Watch Tool Co....115 
Ames & Co.. B. C...........115 
Hardinge Bros 134 
Rivett Lathe Mfg. Co...3d cover 
Sloan & Chace Mfg. Co...... 36 





De Vee EM os oo be Gawwsare 


Cireuit Breakers 


General Electrie Co........ 112 
Westinghouse Elec. & Mfg. Co.113 
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Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet Chains, for Auto- 


mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 





Machine Department 


Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 
Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and _ Friction Tapping Devices. 
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The Whitney M’f’g Co., Hartford,Conn. 
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Hoggson & ‘Pe itis 


Nil Ss Ite ment ‘P ond 


Coal Handling machbaoey 


Compressors, 


Compressors, 


Evans Friction Cone 


Connecting Rods and Straps 


Contract Work 





Conveying Machinery 


Niles-Bement-Pond 


Counterbores 





Coates Clipper 


t 
: te I 


Countershafts, Air 


Manufacturing Equipment and 
Engineering €0....ccccces 11 


Countershafts, Friction 


Di!l Slotter People.......... 126 

Evans Friction Cone Co......118 

Wwermer & BWA. ccc ccceess 3: 

Wilmarth & Morman Co...... 107 
| Counting and Printing 
Wheels 

Doehler Die Casting Co...... s9 

jl. A eee 89 


| Couplers, Hose 


Greene, Tweed & Co......... 105 
Independent I’neu. Tool Co... 102 
Ingersoll-Rand Co...cccccee:s 103 
Couplings 

Almond Mfg. Co., T. R....... 100 
Davis Machine Co., W. P..... 27 
Nicholson & Co., W. H....... 119 


Niles-Bement-Pond Co., 
~d cover, 51 to 5S and 121 


| Betters & Ce, We cccsccsan 30 
Standard Gauge Steel Co..... 129 
Cranes 
Brown Hoisting Mehry. Co...118 
Link Belt Bale aa e* 43 
Manning, M: axwell & Moore os tS 
‘laris Bros. - --118 
Moore Co., Fri inklin......... 118 


Niles-Bement-Pond Co., 


2d cover, 51 to 5S and 121 
Northern Engineering Works.118 
Obermayer Co., S ‘ Ss 
Pawling & Harnischfeg ‘Co.118 
Te ere 30 


Shaw Electric Crane Co.....119 
Shepard Electric Crane « 


DE aces oe ead eiralaw 119 
United Engr. & Fdry. Co..... 1 
Vandyck Churchill Co....... 121 
Yale & Towne Mfg. Co...... 119 


Crank Pin Turning Ma- 
chines 


Niles-Bement-Pond Co. 
“d cover, 51 to 58 and 121 
Underwood Co., Hl B........ 123 


Crank Shafts 
Tingel Morrie CoO. .ccccesses 95 


Crucibles 
Dixon Crucible Co., Jos...... 90 
Obermayer Co., S....cccceces 92 


Crushers 
Niles-Bement- Pond Co., 
2d cover, 51 to 58 and 121 
Cupolas and Ladles, Foun- 
dry 


Obermayer Co., B.....sccecs 92 
on fo a. Me caeebeees 91 
Cutters, Milling 

SS SOP eTeeerre rere Log 
Becker Milling Mac awe 6..4- 25 
i eM ee aa 124 
Boker & Co., FA rer Sl 


Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Cleveland Twist Drill Co., 


4th cover 
Ingersoll Milling Machine Co.130 
Kearney & Trecker... 26 


Morse Twist Drill & Mac h. to. 75 
Pratt & Whitney Co... 509 to 64 


Sloan & Chace Mfg. Co...... 36 
Standard Tool Co tg 19 
Tabor Mfg. Co 37 
Union Twist Drill Co..... 77 
Ward & Son, Edgar T.... SS 
Whitney Mfg. Co war 69 


Cutting-Off Machines 


Armstrong Bros. Tool Co SS 
Rienall & Keeler M Co 128 
Rrown & Sharpe Mfg. 
71 and 4th cover 
Davis Machine Co... W. TP 27 
| Ilurlbut-Rogers Mach. Co 123 
| MeCabe, J. J 117 and 120 
Newton Machine Tool Wks 19 
Pratt & Whitney Co. .5, 59 to 64 
rentiss Tool & Supply 120 | 
Slack Mfg. Co 19 
Pimager Beerria Ce... «.ccccces 95 : 
Warner & Swasey Co........ 33 i: 
Cutting-OfF Tools 
Armstrong Bros. Tool Ce RR 
Billings & Snencer Co 96 


Cleveland Twist Drill Co 
tth eover 


DPavis-Bournonville Co . 02 
‘. K. Tool Holder Co .123 | 
Vratt & Whitney Co. .3, 59 to 64 
Ready Tool Co. . , 127 
Western Tool & Mfg. Co. mn 


(yclometers 


Dies, Sheet Metal 
Tube & La lamping C0.135 
1: 


( ‘onsolidated P ress _ 


vo Se & Tool Wks. 


Dies, Sub-Press 








Dies, Threading, eeeiiiies 


Drafting Machines 


Drawing Boards and Tables 


Drawing Materials 


Drill Speeder 
et seenaeenan 105 
Drilling Machines, Bench 








» 


Drilling nergy 


Cincinnati Bickford ' 


Niles-Bement-LPond 


Drilling Machines, Breast 


Drilling Machines, 





D pet GD bm 


— 


— et et 
W t= ode bo 


Ue de tS DS et Oe ee Ct 


2 


Tool & oa shy 


Drilling Machines, 


ile s Reme nt Pond 


Drilling Machines, Radial 
American Tool Works Co..... |} 
Baush Mach. Tool Co........ 24 
Cincinnati Bickford Tool Co.. 
10 and 11 
Detrick & Harvey Mach. Co..131 
Dreses Mach. Tool Co. 22 
l 


Fitchburg Machine Wor ks, 116 
I st ain ona a aa. oe 131 
Fosdick Mach. Tool Co....... 16 
Ce Sn, Wee Mac ccncs ios oe 
Hamilton Mach. Tool Co..... 38 


Harrington, Son & Co., Edwin. 116 
Manning, Maxwell & Moore... 135 
Marshall & Huschart Machry. 


Sek. «cansaue@ ---12] and 122 
A eee = and 120 
Morris Mach. Tool Co., Jno. B. 48 
Mueller Mach. Tool Co. baie or os 96 


Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co.., 
“d cover, 51 to SS and 121 


Preomtice Bree. CO. <ccccccces 29 
ee SS ee 30 


Wormer Mechy. Co., C. C......12 
Drilling Machines, Rail 

ON” eee are 131 
Newton Machine Tool Wks... 19 


Niles-Bement-Pond Co., 
2d cover, 51 to SS and 121 


Sellers & Co., Wm........... 30 
Standard Tool Co...... 49 
Drilling Machines, Turret 
Fav Machine Tool Co....... 83 
Niles-Bement-Pond Co., 

2d cover, 51 to SS and 121 
Vanderbeek Tool Works......105 
Drilling Machines, Upright 
Aurora Tool Works.......... 96 
Baker Brose... ....s<-« 122 and 124 
Barnes Co.. W. F. & John 14 
Barnes Drill Co........ . 


Beaman & Smith Co..25 and 98 
Cincinnati Bickford Tool Co. . 


10 and 11 
Davis Machine Co... W. P..... 27 
ko ae 131 
Fosdick Mach. Tool Co...... 16 
Garvin Machine Co......... 42 
Gould & Eberhardt.......... 27 


Hamilton Machine Tool Co... 38 


| Harrington, Son & Co., Edwin. 116 


Henry & Wright Mfg. Co....133 


| Hill, Clarke & Co........... 123 
Hoeter Mfg. NG a hee, i ae aera 16 
Kern Mach. Tool Co......... 96 


Manning, Maxwell & Moore...135 
Marshall & IHfusechart Machry. 


_-, arene pee 121 and 122 
» ea 2 ee 117 and 120 
Morse Twist Drill & Mach. Co. 75 
National Machine Co........ 97 
New Haven Mie. Ce. ..«ceces 46 


Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 121 
Pratt & Whitney Co. .3, 59 to 64 


to, nk et 29 
Rockford Drilling Mach. Co..134 
eee 2 GO, WE kn coscce aes 30 
Sibley Mac hine Tool Co...... 97 


Slate Machine Co., Dwight... 16 
Sloan & Chace Mie Le 


mzeyeer & Fees OO...6sccceces 97 
Washburn Shops............ . 97 
Li a. > ee 69 


Wiley & Russell Mfg. Co..... 94 


} Wormer Machry. Co., C. C....121 


Drills, Center 
Cleveland Twist Drill Co.. 

4th cover 
Morse Twist Drill & Mach. Co. 75 
Pratt & Whitney Co..3, 59 to 64 


Slocomb Co., J. T...... ; 125 
| Standard Tool Co........... 14 


Drills, Electric 
Independent Pneu. Tool Co...102 
Drills, Flat 
Whitman & Barnes Mfg. Co.. 31 
Drills, Hand 
Coates Clipper Mfg. Co...... 85 
Ingersoll-Rand Co........... 103 
Niles-Bement-Pond Co.. 

2d cover, 51 to 58 and 121 
I Ss Electrical Tool Co..... 102 


Drills, Pneumatic 


Independent Pneu. Tool Co...102 


| Ingersoll-Rand Co............ 103 


Drills, Ratchet 


(\rmstrong Bros. Tool Co..... 88 
Billings & Spencer Co....... 96 
Boker & Co.. Hermann....... 81 
Cleveland Twist Drill Co., 

4th cover 


(rreene, Tweed & Co......... 105 
Par © Ces. 4g cde csuwacc 105 
Pratt & Whitney Co..3, 59 to 64 
Standard Tool Co....... ee 49 
Drills, Rock 

Ingersoll-Rand Co............103 
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71 
ees = 
These two Indicators, a part of our complete line, 

are accurate instruments for detecting errors. 














| B. & S. Indicator 


Accurate readings can be obtained with this indicator from any direction, a dis- 
tinctive feature made possible by the point. This is hardened and ground spherical, 
thus permitting pressure to be brought from any direction. On account of this feature 
there is no necessity of securing an accurate setting of the indicator in the tool post 
before taking readings. 

A wide variety of work can be done by the indicator as it is used to set centrally 
any point or hole, for testing lathe centres and work of a similar nature. 








| B. & S. Speed Indicator 


A quick re-adjustment of the indicator after a reading has been obtained is an 


the top of the case which will quickly revert the rotating disk to zero, thus saving the 
time formerly wasted by turning the spindle by hand. 


Another exclusive feature is the fact that it registers on either side. Thus, shafts 
which are revolving in one direction have their speed shown on one side, while the | 
speed of those revolving in the other direction is recorded on the opposite side. The 
indicator registers up to 5000 revolutions per minute. 


See our 1909 General Catalogue, pages 361, 362 and 482, for descriptions of other 
Indicators. 











exclusive feature of this tool. It is secured by means of the small knurled wheel on i 





Brown & Sharpe Mfg. Co., 


Providence, R. I., U. S. A. 
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and Collector 


Elec. & Mfg. Co. 


Electrical Supplies 


Klee. & Mfg. Co 


ngton. Son & Co., Edwin. 


Wheel Dressers 


Diamond Saw & Stamping Wks. 


Enclosures, Tool-Room 





and Gasolene 





ee eee 
Mach. Wks... 


Sngraving Machinery 


wowww 


Elec. & Mfg. Co. 


Ferro-Vanadium 


Files and Rasps 








Flanges 
American Spiral Pipe Works. 
Dart Mfg c. M 


Flexible 


Chicago 


Coates Clipper 
Gem Mfg 5 


Forges 


radley & Son, 


National 
| Rockwell 


Forgings, 


| American 


iss Co 


( kK. Tool 
l’age-Storms 
Union Mfg. 
Williams & 
Forgings, 
Tindel Morris 


Forgings, Steel 


American 


Forgings, 


American 


Foundry 
Adams Co 
Obermayer 
angborn, 
PANV .wcecee 
I’axson Co., 


Rockwell 


Frictions, Paper and Iron 


Rockwood 


Furnaces, 
Tempering 


American 


Brown & Sharpe 


‘ 
Chicago Flexible 


General 
Gilbert «& 
Iloskins 
Rockwell 


Tate, Jones 
Furnaces, 
Gilhert & Barker 


Rockwell 


Tate, Jones 
| Furnaces, 
General FElectrie Co 


Iloskins 


Obermayel 


Furnaces, Gas 


American 


Chicago Flexible 


Gilbert & 
Rockwell 


Furneces, 


American 
Chicago I 
Rockwell 


. 
Furnaces, 


Gilbert & 


Industrial 


Rockwell 


Sanford Mfg 
Toledo Electric 
Furniture, 
Hart & 
Manufacturing 
Engineering 
Page-Stort 


Gages, Dial 


American 
Ames «x ¢ 


GaLkes, 


Cleveland 


Gronkvist 


Henry & Wright Mfg. Co 
Morse Twist 
Pratt & Whitney Co 
Slocomb Co PP 
Starrett Co 


Wells Bros 


| Gages, Steam 
cowessecee eee 


Bristol C 


Gaskets 


(Greene, Tweed 
Smooth-On 


Gear Cutting Machinery 
Adams (Co. 


fillings & Spence 


srown & Co., 
’ 


Furnishings 


Recording 
Bristol Co.. 
Gages, Standard 
Brown & Sharpe 


Newark Gear Cutting Machine 
: 1 





Cear Cutting Machinery 


Continucd., 


Recker Milling Mach. Co..... 23 
bilgram Machine Works..... 108 
ltrown & Sharpe Mfg. Co., 

71 and 4th cover | 
Carpenter-Kerlin Gear & Ma 


Gee Gaba c os 6 wa aes + eee eae 109 
Cincinnati Gear Cutting Ma- 

0 a Pere ee ee 50 
Cincinnati Shaper Co........ 20 
2” Se ee errr rr 110 
Fellows Gear Shaper Co...... 36 
Fiather Mfg. Co... B. J.ccccce 110 
Gould & Eberhardt........... l 


oF 

~f 

Harrington, Son & Co., Edwin. 116 

Marsha!l & Hluschart Machry. 
c 


i: Cuwwe eee a cae 121 and 122 
mecCahe, Jd. d.cccss 117 and 120 
Motch & Merryweather Co... .120 
Newark Gear Cutting Machine 

Paek adn oneness wae 6 oc 108 


Newton Machine Tool Wks... 19 
Niles-Bemenrt-l’ond Co., 


~d cover, 51 to 5S and 121 
ot eo. ee eee 127 
Pratt & Whitney Co. .3, 59 to 64 
Prentice & Co., Geo. G..... —— 
Schmidt, F RS Er errr 124 
Sloan & Chace Mfg. Co....... 35 
Spacke Mach. Co., F. W...... 102 
Van Dorn & Dutton Co...... 110 
Waleott & Wood Mach. Tool Co.115 
Waltham Machine Works..... 115 
Whiton Machine Co., D. E.... 99 


|Gear Testing Machinery 


Gisholt Machine Co......... 117 
Morse Twist Drill & Mach. Co. 75 
Gears, Cut 

I ae i ee ees 
American Vanadium Co...... 86 
Lilgram Machine Works..... 108 
Rostoa Gear Works.......... 108 


Brown & Sharpe Mfg. Co., 


71 and 4th cover 


Carpenter-Kerlin Gear & Ma 


gg ee eee 109 
imctnmati Gear Co. .ccccecces 108 
ough, R. M ; ‘we 
tarle Gear & Machine Co....110 
rawcus Machine Co......... 108 
ellows Gear Shaper Co...... 36 
‘lather Mfg. Co., E. J.......-110 
(iould & Eberhardt.......... 127 
Grant Gear WerGs...ccsvcers 108 
Hardinge Bros = iii aren o oe oe 
Harrington, Son & Co., Edwin, 116 
Hlorsburgh & Seott Co....... 110 
| Lea Equipment (Co.......... 130 
New VDrocess Rawhide Co.....110 
Newark Gear Cutting Machine 
RP ee er ee 108 
.... a 3 Spee er 108 
Cee: Beeweeer Ce. .0cccwccese 27 
Philadelphia Gear Works.....108 
=p =r? 110 
Sawyer Gear Works......... 108 
Spacke Mach. Co... F. W...... 102 | 


Taylor-Wilson Mfg. Co.......110 
Van Dorn & Dutton Co.......110 
Waleott & Wood Mach. Tool 


TA eh eeeeennesesneeeaseas 115 


| Gears, Molded 


Doehler Die Casting Co...... 89 
ranklin Mfg. Co... ees as 
Ilorsburgh & Seott Co....... 110 
Philadelphia Gear Works.....108 
Taylor-Wilson Mfg. Co....... 110 
Van Dorn & Dutton Co...... 110 


Gears, Quride 


ED Sis cancae ddeens ends 110 
Gears, Rawhide 

Boston Gear Works.......... 108 
Earle Gear & Mach. Co...... 110 
(ionld & Eberhardt.......... 27 
Grant Gear Works........ . 108 
Horsburgh & Seott Co....... 110 
New Process Rawhide CS. 6cca ee 
Nuttall Co kr. DD ; SS aa a 


Philadelphia Gear Works... ..108 | 


Sawver Gear Works........ LOS 
Van Dorn & Dutton Co.......110 
Gears, Worm 
Boston Gear Works.......... 108 
Brown & Sharpe Mfg. Co., 
Tl and 4th cover 

Earle Gear & Machine Co.. 110 
Carpenter-Kerlin Gear & Ma 

ee SO vale y wiackwen ou 109 
Cincinnati Gear Co... .... . 108 
Faweus Machine Co...... .- 108 
Gould & Eberhardt........ 127 
Hlorsburgh & Seott Co...... 11¢ 


Co ‘ . TrTrrrer rT Te Os 
peentt @o., H. BD... .cacecce 108 
Cte BMievator Ce. ....<ccccss 27 
Philadelphia Gear Works.....108 
tS, eres: 110 

| Tavlor-Wilson Mfg. Co : 110 


....109} Van Dorn & Dutton Co......110 


om 
| Garwood Electric Co........1 
| General Electric Co..........1 

1 








Generating Sets 
Burke Electric Co...... ecce 


een Dee & OO. <<csscee oes 

Sprague Electric Co......... 1 
Triumph Electric Co.........1 
Westinghouse Elec. & Mfg. Co.1 


| Generators, Gas 


American Gas Furnace Co.... 87 
Graphite 
Dixon Crucible Co., Jos...... 90 


Grinders, Bench 

Diamond Machine Co........ 40 
Goodell-Pratt CO..cccccecececs 106 
Springfield Mfg. Co......ce<- 110 
Webster & Verks Tool Co....107 
Walker & Co., O. S.....4th cover 


Grinders, Center 


Coates Clipper Mfg. Co...... 85 
Diamond Machine Co........- 10 
oo) So Seeerrerrr rr. 124 
Greenfield Machine Co....... 106 


Mueller Machine Tool Co..... 96 
Niles-Bement-lond Co., 

Yd cover, 51 to 58 and 121 
Trump Bros. Machine Co....102 
U. S. Electrical Tool Co..... 102 


Grinders, Chucking 
Bryant Chuecking Grinder Co. 39 
Pratt & Whitney Co..5, 59 to 64 


Grinders, Cutter 


Bath Grinder Co....ccccccre SS 
Becker Milling Mach. Co..... 23 
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Norton Grinding C0. .<csccess S4 
Springfield Mfg. Co.......... 110 
Grinders, Dise 

mem Girtn@et Ce... .<ccacece 83 
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Alfred H. Schutte, C 
ns & Wilson, Montreal, Canada 
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The pictures give some idea of the size of our plant. 
a plant of great size to fill the demand for Landis Grinders. 
. 4 interested 
samples or sketches and let us estimate. 


Landis Sook eer Waynesboro, 


oO Man 


in Grinding write for Catalog 


{ 
and G lasgow Schuchardt & Schutte, Berlin, Vienna, 
Is ft. “Milan Paris, Barcelona, and Bilbao A._R 


A Look Into The Plant Where 
Landis Grinders Are Made— 


It takes 


Send 


ockholm, St. Pets 
liars Machinery 
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View Through Lathe, Drilling and Milling Departments 
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Barnes Co., W. F. & John 14 
Bath GrinGer Co...cs -esccee 83 
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Springfield Mfg. Co........ 110 
Sterling Emery Wheel Mfg Co 106 
Vitrified Wheel Co 107 
Ww eemee Bee, ©. 6s ok seh oe we 69 
(irindstones and Frames 
Brown & Sharpe Mfg. Co 
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Niles-Bement-Pond Co., 
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Keys, Machine 
Morse Twist Drill & Mach. Co. 75 
Standard Gauge Steel Co.....129 
oo SE re 69 
Knives, Machine 

go fk Se 25 
pees Tee: CO. ccccaccaces 95 
Knurl Holder 

Grakem Mig. Ce.......; .105 
Pratt & Whitney Co. .3, 59 to 64 
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Improved Tool Grinding Machines 
Manufactured By 


rhe Bearings are 2%” diameter, 8” lon 


The Morse Tw 


Wheels is 25 \ ra 
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diameter, 


weighs 1750 lbs. 


16 revolutions 


/ 


This gives 


le Wheel Tool Grinding Machine carrying one 24” wheel. 
If Interested, Send For Circular 
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crated for shipment, 


Countershaft is 440 revolutions per minute. 
per minute for Wheel Spindle. 


Wealso makea Sin: 


Machine, 


SMAGCHINES D> 


Nites toh, 


‘Li 


MASS DS AS 

















“AMLOMAKAC’ 


50 Wire handle. 51 Twist wire. 
52 Special. 5% Links, 54 Links, 
55 Screw eye blank. 56 Screw eye 
blank. 57 Side for bicycle chain 
link. 58 Special. 59 Dredge link. 
60 Link. 61 Neck wire. 62 5B. 
hooks. 63 Hose clamp. 64 Finger 
ring. 65 Chain. 66 Chain hook. 
67 Buckle. 68 Bottle wires. 69 
Button fastener. 70 Wire shape e 
71 Repair links. 72 Sheet blank. 
73 Trap Wire. 74 Umbrella spring. 
75 Fish line swivel. 76 Corset fast- 
eners. 77 Fish hook spoon. 178 
Spring. 79 Flat and round rings. 
8) Umbrella clamp. 81 Mouse and 
rat trap wires. 82 Belt hook. 83 
Staples. 84 Hooks and eyes. %5 
Piano wires. 86 Crimped wire. 87 
Hook. 88 Trap wire. 89 Eyelet. 
90 Shoe fastener. 91 Hook. 92 
Special. 93 Drawer or chest 
handle. 94 Suspender and tro::.er 
buckles, 95 Suspender buckle 
ylates. 96 Bottle wire. 97 Iron 
-—s 98 Blank hammock hook. 
99 T bar. 100 File wire ho der. 
101 Button back. 102 Bottle cap 
103 Sheet metalform. 104 Portier 
pole bracket. 105 Curtain pole 
plates. 106 Spoon. 107 Hinges, 
108 Check washers, 109 Hose 
supporter. 110 Tie wire, 111 Seal 
wire, 112 Special shape. 113 Neck 
wire. 114 Gas mantle wire. 115 
Harness wire. 116 Link. 1/7 Bag 
tie. 118 Car seals and wires. 119 
Belt hook. 


Automatic 
Machine Co., 


Bridgeport, Conn., U.S. A, 


line of machinery is made in any special types for turning out in- 
numerable pieces in rapid duplication. 
are only a few of the many kinds which are made with wonderful speed and accuracy on 
‘‘Automatics’’ Send samples or blue prints for estimates. 


, 


lhe shapes shown below 
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Niles-Bement-Pond Co., 


~d cover, 51 to 5S and 121 
Sebastian Lathe Co. ES 
Seneca Falls Mfg. Co........ 116 
Wells & Son Co., F. BE.....-- 107 
Lathes, Turret 
Paw @ Beste... .sccccvssavnens 66 
Foster Machine Co.........+. 115 
International Mach. Tool Co.138 
Niles-Bement-Pond Co., 

~d eover, 51 to 58 and 121 
Pratt & Whitney Co..5, 59 to 64 
Warner & Swasey Co.......- 33 
Washburn Shops......ccceces 9% 
Lathes, Wood 
Barnes Co., W. F. & John.... 14 
Pao & Beets. bcecesc0osceuen 66 
Seneca Falls Mfg. Co....... 116 
South Bend Mach. Tool Co...115 
Levels 
Goodell-Pratt CO... cceccccce 99 
Keuffel & Esser Co. ..ccvcees 129 
Starrett Co., L. B. cccecceess 25 


Lockers, Clothes | . .C RB ee fT: 
‘ ‘ Ames «& ., >. eevee eoeeeee 
Hart & Cooley CO. .s.eeeee ’ 111 | Carter ® takes Machine Co... 1: 
M see coy | ee nt -_ 1 | Niles Bement Pond Co. : 
atl il eth © Os ew eeereeee 2d cover. n1 to SS and 121 
Lubricants Pratt & Whitney Co. .3, 59 to 64 
Besly & Co., Chas. BH. ccccevse 14] Rivett Lathe Mfg. Co.. -3d cover 
Lixon Crucible Co, Jos...... 90 Sean : ( mee Mfg. Co.....- B+ 
. Py ark oct Deeecesescesseeeer ~*? 
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Osgead, J. 1 . 102 | Becker Milling Machine Co... 23 
Prentiss Tool & Supply Co...120 ] Brown & Sharpe Mfg. Co., 
Poomey, Frank ; Pale 121 71 and 4th cover 
Vandyek Churchill Co...... 121 | Cincinnati Milling Mach. Co. 
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Whitman & Ba Mfg. C 31 . Co. a 121 ind 22 
Mandrels, Expanding + sab eony re < 117 and ia: 
Mors ist Trill & Mach. Co. 75 | Moteh & Merryweather Ma 
Niel nc ¢ W. Hl 114” chinerv Co 120 
Pratt & W tney Co. .&. BO t 64 Newton Machine Tool Wks 19 
Western Tool & Miz. Co Yo Niles-B ent-Pond ¢ 
MandrelIs, Solid Yd cove D1 to SS and 121 
I ct S Mrz. ¢ } Oesterlein Machine Co .133 
~4 and ith ar Pratt & Whitney Co 59 to 64 
iievsiond Gerlet tan 4 Vandvek Churehill € .121 
een it] ' Waltham Watch Tool Co 116 
VI 1) « Mach. ¢ -- | Worner & Swasey Co eee 33 
Pratt & M nev Co..3, 59 to 64} Whitney Mfg. Co ore ees 69 
es : 1] i 4 a9 | Wormer Mehry. Co., C. C....121 
Marking Machines Milling Machines, Portable 
Shite M ne ¢ Dwight 16 | Newton Machine Tool Wks... 19 
Mensuring Machines | Niles-Bement-Pond Co., 
ety in Si 2d cover, 51 to SS and 121 
Pratt & Whitney Co. .3. 59 to 64 Underwood & Co.. H. B...... 122 
Metal, Benringes 2 7 
Res! c a iH 14 Milling Machines, Universal 
Tenn ‘ Atl ns n. go | American Tool Wks. Co . 8S 
lumen Bearing Co....-.... 992 | Becker Milling Mach. Co = 
Reeves Pulley (o........... 118 | Brown & Sharpe Mfg. Co 
: eee eer 71 and 4th cover 
Meters, Cut Cincinnati Milling Mach. Co., 
Warner Instrument Co....... 124 6 and 7 





Micrometer Calipers 


Brown & Sharpe Mfg. Co., 
71 and 4th cover 
; by: 


Slocomb Co., J. ceoeeeeee ene - 
Starrett Co., L. B..ccccecses 25 
Milling Attachments 

ON ES 5 Eee eee Tere ee eT 109 


isecker Millin 
Mfg. reer 124 

Brown & Sharpe Mfg. Co., 

and 4th cover 

Mach. Co., 


Ibliss ) 


71 
Cincinnati Milling 


6 and 7)} 
» 


Garvin Machine Co.......... $2 
Ingersoll Milling Mach. Co....139 
Kearney & Trecker Co....... 26 | 
Kempsmith Mfg. Co......... 27 
LeBiond Mach. Tool Co., R. K 


7) and 4th cover 
Niles-Bement-l’ond Co., 

Yd cover, 51 to 58 and 121 

13: 


Oesterlein Machine Co....... 3 
Rivett Lathe Mfg. Co...3d cover 
Semmenee Bee. CG, cc ccccscces 69 


Milling Machines, Bench 


American Watch Tool Co... 


’ 


#e Machine Co... 23 
on 


| 
| 
» | 
| 


Milling Machines, Universal 
Continucd, 


Ilendey Machine Co......... 77 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 
LeBlond Mach. Tool Co., R. K., 
7 and 4th cover 
Manning, Maxwell & Moore...135 
MeCabe, J. J : 117 and 120 
Marshall & Huschart Machine 
+ eae ..--121 and 122 
Motch & Merryweather Ma 
Ce OO, on ae meee wen 120 


| Newton Machine Tool Wks... 19 
| Niles-Bement-Pond Co., 

“d cover, 51 to OS and 121 
Oesterlein Machine Co..... ..133 
| Waltham Watch Tool Co..... 116 
Milling Machines, Vertical 


Adams Co.. — 
Beaman & Smith Co. .25 : 
Recker Milling Machine Co... 23 

Drown & Sharpe Mfg. Co.., 
71 and 4th cover 
Hakes Machine Co,.123 

Milling Mach. Co., 

6 and 7 


Carter & 
Cincinnati 


| 3 See 11¢ 
waeee, Cente & OB. .caccvces 123 
Ingersoll Milling Mach. Co 130 


Marshall & Iluschart Machry. 
Re ated & & .-121 and 132 

Newton Machine ‘Tool Wks... 1 

Niles-Bement-Pond Co., 


“d cover, 51 to S58 and 121 
eee me Ee. Geek. wccadeacdes 30 
Vandyek Churehill Co....... 121 
Waltham Watch Tool Co..... 116 


Milling Machines, Worm 


| Cleveland Anto. Mach. Co.... 18 
} Pratt & Whitney Co. .3, 59 to 64 


Milling 
Geometric Tool 


Adjustable 
einece We 


Tools, 


> er 


Mining Machinery 


Ingersoll-Rand Co...... soveskOe 


Molding Machines 
rns errr. 
bi eR eae re 
Webster & Perks Tool Co....107 
Motors, Electric 
turke Electric Co... ccc oa BEG 
Century Electric Co....... oe 314 
Coates Clipper Mfg. Co...... S5 
| Cushman Elec. Co......ccec. 114 
Electro Dynamic Co......... 114 
Garwood Electric Co.........113 
} General Electric Co.......... 112 
Reliance Elec. & Eng. Co -114 
i ff . eae 114 
Sprague Electric Co..... oon nee 
Triumph Eleetrie Co......... 114 
| Westinghouse Elec. & Mfg. Co.113 


Name Plates 
Mfg. Co 89 


Franklin Mfg. Co... ..ccceces 
Nippers and Pliers 
Utica Drop Forge & Tool Co., 47 


Nut Tappers 


See Bolt and Nut Machinery. 
Nuts 
Peeeee BE. Ciicccaccccccee 


Odometers 
Veeder A, 114 


Oil Cups and Covers 


tay State Stamping (o...... 123 

ear @ CK, COOe Ge ccccncs i4 
| Oils 

tesly & Co., Chas. H........ 14 
Robinson & Co., W. A....... 91 
Oilers 


EOE Bere. O86. cciccveccccsesta } 
Ovens, Enameling & Core 
Cullen & Atkinson Co........ 92 
Oxygen, Welding 
Davis-Bournonville Co....... 92 
(,oodyvear, Inec., Nelson....... 91 
Ingersoll-Rand Co....... soeckoe 


Sanford Mfg. Co., F. C...ccee. 92 


Packing, Smooth-On 
Smooth-On Mfg. Co......... 91 


Packing, Steam 
TOE & GOs scccssvseee 





Greene, 


American Tube & Stamping Co.135 | 
naa am 





| Lumen 
| 


Pans, Lathe 

New Britain Machine Co..... 126 

Pans, Shop 

New Britain Machine Co.....126 

Pattern Shop Tools and Ma- 
chinery 


Baker 


ee 


Oe fe ee eee O7 
Colburn Machine Tool Co,...123 
Greaves, Klusman & Co...... 115 
Ifnammacher, Schlemmer & Co. Sl 
*") “i = ae 7 and 121 
Niles-Bement-Pond Co., 

”~d cover, 51 to SS and 1°1 
Prentiss Tool & Supply Co...120 
Rowbottom Machine Co...... 107 
Seneca Falls Mfg. Co........ 116 
Whiteomb-Blaisdell Mach. Tool 

EM: 664644406005 4e 046846 6 15 
Patterns and Models 
ees, Us Beseceacease soeee aS 
Phosphor Bronze 

Bearing Co. .ceccocee 92 


Pinion Cutters 

Slean & Chace Mfg. Co....... 36 

eee Ee DO contac nseeess 125 

Pipe Cutting and Threading 
Machines 


Bienall & Keeler Mfg. Co.....128 
Curtis. & Ceres CoO. ccciccvve 128 
fe. See 131 


Landis Machine Co. .1st cover, 128 
Niles-Bement-l’ond Co.. 


~d cover, 351 to SS and 121 


Saunders’ Sons, [).........-. 128 
Standard Engineering Co.....128 
Stoever dry & Mfg. Co.....128 


United Engineering & Fdry. Co. 44 
Wiley & Russell Mfg. Co..... 94 
Pipe Fitters’ Tools 

BatterGela & CO... ccccseses 94 


Cleveland Twist Drill Co 

4th cover 
oe eee 2 ante eaamas 105 
BaGmices Bond, BD. .ccsccowss 128 
Standara Tool Coe. ..ccecceoer 49 
Tremocet Bie. Ce... <ccsecees 104 
Wells & Son Co., F. E....... 107 
Witllames & Co... J. H...ccees 111 
Piping, High Pressure 


Reed Co., F. E.... 








Whitlock Coil Pipe Co....... 90 


Planer Attachments 


Cincinnati Planer Co........ 35 
Grav Co., G. A. ; watens Oe 


Niles-Bement-Vond Co., 
“d cover, 51 to SS 


and 121 


Planer Tools 


Armstrong Bros. Tool Co..... 88 
Planers 
American Tool Works Co.... 8 
petts BMecheme CO. .cccccccse 9 
Cincinnati Planer Co........ 35 
Cleveland Planer Works......133 
Detrick & Harvev Mach. Co..131 
Fitchburg Machine Works....116 
Flather Planer Co., Mark....123 
aeer Ce., G. BA.« s+ , - 28 
Hamilton Machine Tool Co 38 
Ilarrington, Son & Co., Edwin. 116 
Ilendey Machine Co.. ; 77 
Hill, Clarke & Co F seaen ae 
Manning. Maxwell & Moore 135 
MeCahe, J 117 and 120 
Motch & Merryweather Machy 

Co ee ; sevenae Gee 
New HIlaven Mfg. Co .. 46 


Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 


“d cover, 51 to OS and 121 
Pratt & Whitney Co. .3, 59 to 64 
Prentiss Tool & Supply Co 120 
Rockford Machine Tool Co 125 
Sellers & Co... Wm....... ee 
Toomey, Frank are aba a a 121 
Vandvek Churchill Co 121 
Whiteomb-Blaisdell Mach. Tool 

Co : ; ) 
Woodward & Powell Planer Co.125 
Wormer Mchry. Co., C. C....12 
Planers, Drive 
Wheeling Mold & Fdry. Co...123 


Planers, Parallel 


Walker & Co., O. S.....4th cover 


Planers, Portable 
Morton Manufacturing Co....1! 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co. 

“do cover 51 to SS and 121 
Underwood & Co., I 123 








< bee - 
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No. 3 Universal 
Miller 


EEDS 30x10x19” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. E[levat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 











A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore; C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France; M. Koyemann, Diisseldorf, Germany. 

























Involute Gear _ 
Cutters Carbon or High 


Speed Steel 
It is a big and expensive undertaking to arrange to 


produce a set of cutters of the proper shape of tooth 
to cut an interchangeable set of gears. 







That is one reason why Copies of Originals are some- 






times made. 
Don't be deceived by copies. Let us furnish you 
with Originals, the only kind that will insure accur- 
ate results. All our gear cutters are made from 
Original Forms. 







Catalog on Request. 


















Union Twist Drill Company 


The Cutter Makers Athol, Mass., U. S. 






A. 








New York Store 54 Warren st., I W Me Kee Bost Agent 4 Purchase st | I \ i « I idely a st 
The Bourse Chicago Store 547 W. Washington Bivd W. G. Lunger, Met 

FOREIGN AGENTS: France Alfred H. Schutte, 22-24 Rue de Petits Hote Paris England: Cha Neat & ( 112 Q \ 
toria st London Agents for Sweden Wilh. Sonesson & Co Malmo, stockholm and Gothenburg Schmidt & Ch ens, Frankfort, a ‘ 
Germany Agents for Germany and Switzerland Agents fo Denmark, Norway and Finland Aktieselskabet Will Sonesson & Co.,, 





Me Phersor & Son. Melbourne fakata & Co Tokio 





Copenhagen City and Freeport Australia: Thos 
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Planers, Rotary 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

“d cover, 51 and OS to 121 


Sellers & Co., We ececccseds 30 
Tindel Morris Co...-. site i tas 
I nderwood & Co., IH. ee 123 


Plate Rolls 
Niles-Bement-Pond Wo.., 

“d cover, 51 and SS to 12 
Taylor-Wilson Mfg. Co.......110 
Pliers 
Utica Drop Forge & Tool Co.. 47 
Precision Machinery 
American Watch Tool Co.. 115 
Pratt & Whitney Co. .3, 50 to 64 
tivett Lathe Mfg. Co...3d cover 


S'oan & Chace Mfg. Co.. 36 
Stark Tool Co... a - 125 
Waltham Watch Tool Co..... 116 


Presses, Arch 

Blake & Johnson Co 106 

Presses, Bench Straighten- 
ing 

Springtield Machine Tool Co.. 65 


Presses, Broaching 


Se. SS Sere re re 17 
Consolidated Press & Tool Co 126 
’rentiss Tool & Supply Co 120 
Watson-Stillman Co..........124 


Presses, Drop 


American ‘Tube & Stamping Co.135 
Bliss Co., kK. W err 17 
Consolidated Press & Tool Co. 126 


Niles-Bement-Pond Co.. 
~d cover, 51 to OS and 121 


Presses, Foot and Hand 


Bliss Co., E. W =? 17 
Consolidated Dress & Tool Co, 126 
Ferracute Machine Co..... . 123 
Manville Mach. Co., BE. J. 104 
Taylor & Fenn Co... ..cccees 97 


Presses, Forging 
Bliss Co.. EK. W . ere 17 
Consolidated Press & Tool Co. 126 
Niles-Bement-lond Co 

2d cover, 51 to 58 and 121 
United Engineering & Fdry. Co, 44 


Presses, Hydraulic 


Elmes Eng. Wks., Chas. F.... 124 
Niles-Bement-Pond Co., 


“d cover, 51 to SS and 121 
Prentiss Tool & Supply Co...120 
oeeee & CW. Week. occ awecs 30 
United Eng. & Fdry. Co. i4 
Watson-Stillman Co........ 124 


Presses, Pneumatic 
Springtield Machine Tool Co.. 65 
Presses, Power 


Automatic Machine Co....... 4o 
illings & Spencer Co........ 96 
Bliss Co.. E. W = ‘ 17 
Con solidated ress & Tool Co. 126 
Dill Slotter DPeople 126 
Ferracute Machine Co 123 
avons Mach. Co., E. J 104 
Mi oe 2.2 ; 117 and 120 


Niagara Machine & Tool Wks.126 
Niles-Bement-Pond Co., 
“d cover, 51 to SS and 121 


Prentiss Tool & Supply Co 120 
Springfield Machine Tool Co 65 
United Engineering & Fdry. Co. 44 
Vandyck Churehill > 121 
Presses, Power Forcing 

Barnes ¢ W. F. & John 14 
Lucas M liime fool Co.... 129 


Presses, Screw 

Rarnes Co.. W. F. & John 14 
Bliss €o.. KE. W 17 
Consolidated Press & Tool Co, 126 
Presses, Sub 


Biake & Johnson (Co........ 106 | ‘ 


Profilers 


DBecke Milling Machine Co.. 23 
Garvin Machine eo 12 
Newton Machine Tool M ks 19 


'ratt & Whitney Co >» of to 64 
Stark Tool Ceo,. . 125 


Publishers 


MeGraw-Ilill Book Co....... 93 
Pullers 
COO Pee Deis sceccccicas 118 


Pulleys 
Ame n T’ulley ¢ 119 
Crane Puller Co - 11s 
Brown & Sharpe Mfg. Co 
71 and 4th cover 
Kastern Machinery Co 119 
New Haven Mfg. Co 16 
Niles Bement-Pond 
Yd cover, 51 to 58 and 121 
Oneida Steel Pulley ¢ 


Wilmarth & Morman 


Lf 


Pulleys, Paper 





Nail & Supply 


Pratt & Whitney 


Nail & Supply 


Watson-Stillman Reaming Stands 


Ingersoll-Rand 


Pumps, Steam 
! 
Ingersoll-Rand Co 


Rivet Making Machinery 


Niles-Bement-Pond 
Niles-Bement-Pond a 


Riveters, Pneumatic 


Niles Bement rend 


: Tool & ‘Supply Co... 


Watson Stiliman Shepard Electric 


Niles Is eme ent- 1’ ond 


t 
7 ~ 


lor g Allstatter 
Niles. Beme nt rent ’ . i 


Nile s Ibe me ent a ond. 
1 


I’ yrometers, . 
Towauend Mfg. 


Rolling Mill 


Nile Ss Beme nt -P ond 


Rules, Steel 


Philadelphia ier 


tote 


Rack Cutting Machines 


Sand Shifting Machinery 


Niles Be ment: P ‘ond . . . 
- Diamond Saw & Stamping Wks 


Massachusetts 


Sawing Machines, Metal 


merican Gas Furnace : 
Diamond Saw & Stamping Wks 


— 
= to SO 


| Sawing Machines, Metal 


Continued. 


Lea Equipment Co......... - 130 
Newton Machine Tool Wks. 


Niles-Bement-Pond Co., 


2d cover, 51 to 58 and 121 


Quality Saw & Tool Works. 


De Se, OD. chee csewes 


.  - See 


 BeEe COO, on ccs ceenwe 
Union Twist Drill Co........ 


United Eng. & Fdry. Co 


Vandyck Churchill Co..... ape 
West Hlaven Mfg. Co........ 
Sawing Machines, Wood 
Colburn Machine Tool Co.... 
G;reaves, Klusman & Co...... 
Seneca Falls Mfg. Co........ 


Saws, Metal Band 


Disston & Sons, Henry...... 


Niles-Bement-Pond Co., 
2d cover, 51 to 58 


Prentiss Tool & Supply Co.... 
Quality Saw & Tool Wks.... 
a I 32.” 
West Haven Mfg. Co........ 


Saws, Power Hack 


Armstrong-Blum Mfg. Co..... 
Diamond Saw & Stamping Wks. 
Disston & Sons, Henry...... 


Cleeeenl-Fvett Ce. .ccccccvces 
Beeeeeee Bee C6... vc cesses 
i See, GND, 4s ows 6 60 


Niles-Bement-Pond Co........ 


“d cover, 51 to SS 


Western Tool & Mfg. Co..... 
Wee GT Bee: EAccccscen 


Saws, Serew Slotting 


Quality Saw & Tool Wks.... 
eee Beet, OO. «ewe wveen 
Saw Sharpening Machines 
Newton Machine Tool Wks... 


Seales 
Brown & Sharpe Mfg. Co., 


71 and 4th 


Scleroscope 
Shore Instrument & Mfg. 


Scraper Holders 


Western Tool & Mfg. Co..... 


Scrapers, Universal 
Western Tool & Mfg. Co.. 
Screens, Shaking 

FS > Se 
Screw Machine Work 
Hampden Machine Screw 


National-Aeme Mfg. Co...... 

i gy re 

Screw Machinery, Wood and 
Lag 

Baker Bros.........122 

eee es GE Ts d Sane bade ces 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., 


71 and 4th eevee 


Cleveland Automatic Mach. 


Dreses Mach. Tool Co........ 
Marshall & Huschart Machry. 


a ae 121 
National-Acme Mfg. Co.. 
Pratt & Whitney Co. .3, 5 
Prentice & Co.. Geo. G.... 


») 
Prentiss Tool & Supply Co... 12¢ 
Windsor Machine Co......... 3 


Screw Machines, Hand 


Acme Machine Tool Co....... 
Rardons & Ollver....<ceccses 


Brown & Sharpe Mfg. Co 


71 and ith 


Cleveland Automatic Mach 
Foster Machine Co...... 
Garvin Machine Co. 
Grant Mfg. & Mach. Co 
Jones & Lamson Mach. (« 
12, 13 
otter & Johnston.... 20) 
Pratt & Whitney Co. .3, 
Rivett Lathe Mfg. Co...£ 


wells & Som Co., FF. Be ccccces 


Warner & Swasey Co 
Whitcomb-Blaisdell Mach. 
Co a as . 

Windsor Machine ‘Ca oO. 


Screw Plates 


American Tap & Die Co..... 
mem @ Ce., CRE BH. .cccves 


tutterfield & Co... 


Card Mfg. Co., 8. W FE 
Carpenter Tap & Die Co., J. 1 


Morse Twist Drill Ne ae. 
Smart Mfg. Co., 


eee mem. GM... . nscecccces sv oes 
Wiley & Russell Mfg. Co..... 





Serourgw 





PONMOWOHO 
ee DO he Ot be DO ee 


— 
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The R. AK. LeBlond Machine Tool Co. 


Cincinnati, Ohio. 


DOMESTIC AGENTS—Niles-Bement-lond Co Birmingham, Boston, Chicago, New York, Vhiladelphia 
Pattison Supply Co., Cleveland, Ohio; J. L. Osgood, Buffalo: F. E. Satterlee Co Minneapolis 1 W \ 
Louis: E. A Kinsey Co Cincinnati: ¢. CC. Wormer Mehy. Co Detroit: Caldwell Bros. Co Seattle, Wash 
Co.. Portland, Ore.: Hendrie & Bolthoff Manufacturing and Supply Co., Denver, Colo.; Eccles & Smith Co., 
Smith-Booth-Usher Co., Los Angeles, Cal 


General Supply Co., Ottawa, Canada, for lominion of Canada 
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Screws, Cap and Set 
Electric Welding Products Co. 
Hammacher, Schlemmer & Co. 
National-Acme Mfg. Co...... 
Worcester Mach. Screw Co... 
Screws, Machine 

Nectric Welding Products Co. 
Hammacher, Schlemmer & Co 


National-Acme Mfg. Co...... 
Standard Gauge Steel Co..... 


Worcester Machine Screw Co, 
Second Hand Machinery 
Davis Machine Co.. WL I’ 


Griscom-Spencer Co.......... 
ee COG. CO. cae ts enwes eee 
Marshall & Liuschart Machry 

es ia oe .121 and 
Metehe Jad. ess 117 and 


MeCube Machine Co 


weten & Merrywe ather Machy. 
von 


Nile s-Beme nt-P ‘ond ‘Co., 

Yd cover, 51 to 5S and 
Prentiss Too! & Supply Co 
Seneca Falls Mfg. Co........ 
NN Ph OEE 
Wormer Machry. Co., C. C 


Separators, Oil and Steam 
Nicholson & Co., W. IL.... 


Shapers 


American Tool Works Co..... 
Cincinnati Shaper Co........ 
Davis Machine Co., W. I’..... 


Fitchburg Machine Works, 
Flather Planer Co., Mark 
Gould & [Eberhardt 

Hamilton Mach. Tool Co 
Hiendey Machine Co.. 

Hill, Clarke & Co 

Kelly Co., R. A. , 
Manning, Maxwell «& ae 4 


Marshall & Iluschart Ma y 
Co 59 ata a ead 
MeCabe, J. J 117 and 
Morton Manufacturing to : 
Motch & Merryweather Ma 
chinery Co 
Newton Machine Tool Wks 
Niles-Bement-Pond Co 
“d cover, 51 to OS and 
Potter & Johnston “oO and 


Pratt & Whitney Co. .5, 50 to 6 


Prentiss Tool & Supply Co 
Queen City Mach. Tool Co 
Rockford Machine Tool Co... 
Sellers & Co., Wm.......e+- 


Smith & Mills ‘ Te 
Springfield Mach. Tool Co.. 
Vandyek Churchill Co 


Walcott & Wood Mach ‘Tool 


Co 


Shears, Hand 


Goodell-Pratt C0....cccccees 
Shears, Power 

OS See ee 
Ferracute Machine Co....... 


Long & Allstatter Co 
Mitts & Merrill ‘ 
Niagara Mach. & Tool Wks 
Niles-Bement-Pond Co 


“d cover, O1 to 58 and 121 


Sellers & Co., Wm 

United Eng. & Fdry. Co 

Wheeling Mold Fdry. Co 

Whitcoml-Blaisdell Mach. Tool 
Co “wa 


Shears, Rotary 


Bliss Co., 1 \\ 
Consolidated Press & Tool Co 
Detrick & Hlarvey Mach. Co 


United Eng. & Fdryv. Co 


Sheet Metal Working Ma- 


chinery 


Bliss Co., Ek. W 
Consolidated Press & Tool Co 
Ferracute Machine Co 


Niagara Mach. & Tool Wks 
Slide Rests 
Betts Machine Co 

‘ 


Rlount Co J ' 
Nationa!lAeme Mi Co 
Newton Machine Tool Wks 
Niles- Bement Pond Co., 

“Yd cover, 51 to SS and 


Reed ¢ I Migsihnen ees 
Slitters 
Blake & Johnson Co......... 


Slotters 


Raker Bros eens 
Retts Machine Co........... 
1 i Slotter People. . a es 
Me Caln J. a 116 and 
New Ilaven Mfg. Co 
Newton Machine Tool Wks 
Niles I ement-Pond Co., 

2d cover, 51 to 58 and 


Sellers & Co... Wm. 
rindel Morris Co 


Brown & Sharpe 


Sockets and Steeves 


Special Machinery and Tools 
Beaman & Smith Co. .25 


& Hakes Mach. 
‘onsotidated Press «& 





Niles-Bement-Pond 


Sloan & Chae e 


Sprocket Chains 


Brown & Sharpe 


Sta a § Sheet M otas 





Stands, Portable 


Steam Specialties 


Air Hardening 


Instruments 


Tube & Stamping Co.135 


124 





Steel, Vanadium 

American Vanadium Co...... 86 
Stocks, Die 

See Taps and Dies. 

Stones, Oil 

American Emery Wheel Wks. 107 


Carborundum Co....... Sr 
Dickinson, Thos. L.....e<. -- 66 
ie ae 85 
i... iy”. 2b See 107 


Stools, Shop 


Manufacturing Equipment and 
ene, ee 111 
New Britain Machine Co..... 126 


Straightening Machinery 
Morse Twist Drill & Mach. Co. 75 


Niles-Bement-l’ond Co., 
2d cover, 51 to 5S and 121 


Sellers & Co., Wm........... 30 
Springtield Machine Tool Co.. 65 
United Eng. & Fdry. Co..... 44 


Straighteners, Hydraulic 
Niles-Bement-lVond Co., 

2d cover, 51 to 58 and 121 
Strip Metal Straightening 

and Cutting Machine 

ee ce. iva. cesenehs 130 
Swaging Machines 
Excelsior Needle Co......... 125 
Switcehboards 
Garwood Electric Co.........1 
General Electric Co.......... 1 
Triumph E lectric CO 5 neni 
Westinghouse Elec. & Mfg. Co.l1 
Switches 
General Electric Co.......... 112 
Westinghouse Elec. & Mfg. Co.113 


Tachometers 


ge a ee ee 114 
Tapes, Measuring 

Keuffel & Esser Co. ....ccces 129 
Bemeeere Oe, 8. Bi scccsusens 28 


Tap Holders 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
ol. lO eee 99 
Warner & Swasey Co........ 33 
Tapping Machines and At- 
tachments 
American Tool Works Co..... Ss 
Baker Bros ; .122 and 124 
jeaman & Smith Co 25 and 98 
Cincinnati Bickford Tool Co., 
10 and 11 


prareeem. Dem Gh. cise ws canac 94 
Errington, F. A doa al et Wi ect 99 
Fay Mach. Tool Co........ . 83 
Fosdick Mach. Tool Co...... 16 
Garvin Machine Co.......... 42 
Geometric Tool Co........... 37 
Gould & Eberhardt = 6 
Grant Mfg. & Mach. Co...... 126 | 
Hamilton Machine Tool Co... 38 
Modern Tool (« sue eeeaes 102 
National Machine rrr, 97 
Niles-Bement-lond (‘o., 

“d cover, 31 to 3S and 121 
Pratt & Whitney Co..3, 59 to 64 
Prentiss Tool & Supply Co. 120 
Sloan & Chace Mfg. Co — 
Webster & VPerks Tool Co....107 
Wells & Son Co... F. E.. er | 
meee Bere, OO. ..cscccces 69 
Taps and Dies 
American Tap & Die Co..... 94 
tav State Tap & Die Co..... 94 
Besly & Co., Chas. I , 44 
Boker & Co Ilermann...... SI 
Brubaker & Bros., W. L..... 94 
Buttertield & Co : ee. 
Card Mfg. Co.. S. W.. 32 
Carpenter Tap & Die Co., 7. M.142 
Cleveland Twist Drill Co., 

4th cover 
he a ee 131 
Geometric Tool Co 3 . 37 
Ilammacher, Schlemmer & Co SI 
Hardinge Bros 134 
Morse Twist Drill & Mach. Co. 75 
Nicholson & Co \W H 119 
Pratt & Whitney Co..3. 59 to 64 
hieed Mfz Co suse 
Saunders’ Sons, ID “> 
| Smart Mfg. Co., A. J 94 
|} Standard Tool Co i 19 
Ward & Sons. Edgar T ? 8S 
Webster & Perks Tool Co....107 | 
Wells Bros. Co tamid i8 
Wells & Son Co... F. E tae ee 
Wiley & Russell Mfg. Co..... o4 


Taps, Collapsing 


Geometric Tool Co.......... 37 


Testing Machines 
Sellers & Co., Wm......... . 30 











Thermometers 
Bristol Co............4th cover 


Thread Cutting Tools 


Besly & Co., Chas. H...... o« ae 
Blake & Johnson Co......... 106 
,  . .. Se 131 
penton Bee. CO. .cccccess 128 
Pratt & Whitney Co..3, 59 to 64 
> — |. Spree 127 
Rivett Lathe Mfg. Co...3d cover 
United Engr. & Fdry. Co..... 44 
Western Tool & Mfg. Co..... 95 


Tool Holders 
Armstrong Bros. Tool Co.... 88 
Cleveland Twist Drill Co., 

4th cover 
Hammacher, Schlemmer & Co. 81 


Go &. Boel Beemer Ce. ..cccces 123 
Sere 102 
Pratt & Whitney Co. .3, 59 to 64 
Ready Tool Co... ws abhah as ty a 


Western Tool & Mfe Wii waten 95 

Tool Racks 

Wells & Sons Co., F. E...... 107 

Western Tool & Mfg. Co..... 95 

Tools, Lathe 

Ready Tool Co....... cccccccdad 

Tools, Small 

See Machinists’ Small Tools, 

Tracing Cloth 

Keuffel & Esser Co..........129 

Transformers and Convert- 
ers 

General Electric Co........ 112 

Westinghouse Elec. & Mfg. Co.113 


Transmission Machinery 


American Pulley Co......... 119 
Coates Clipper Mfg. Co...... 85 
Link-Belt Co... er ere ee 13 
ee re ea 129 


Niles-Bement-Pond Co., 


~d cover, 51 to SS and 121 
Oneida Steel Pulley Co...... 119 
oe Ree TOR. 4 <a cccneces 118 
Rockwood Mfg. Co Troe 
en 2. co. CN. ci awrsceece 30 
Smith Countershaft Co...... 122 
Trolley Wheels 
Lumen Bearing Co.......... 92 
Trolleys and Tramways 
Brown Hoisting Mchry. Co...118 
Ifarrington, Son & Co.. Edwin. 116 
Moore Co., Franklin......... 118 


Niles-Bement-Vond Co., 
2d cover, 51 to SS and 121 
Shepard Elec. Crane & Ilcist 


rl a ee es a te a 119 
Smith Countershaft Co... ... 122 
Yale & Towne Mfg. Co....... 119 


Trucks 
Gannett Electrical Co....... 130 


| Tubing, Flexible 
| American Tube & Stamping Co.135 


Tubing, Seamless Steel 


Almond Mfg. Co., T. R...... 100 
American Tube & Stamping Co.135 
National Tube Co........... 125 


Standard Welding Co........130 
Ward & Son, Edgar T....... 88 


Turntables 
Sellers & Co., WM.ccccccccee OO 


Turret Heacs 
Almond Mfg. Co., T. R.....-10 


Turret Machines 


|} Acme Machine Tool Co...... 34 
Bardons & Olliver....ccccsees 123 
tradford Mach. Tool Co..... 5 


Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Bullard Machine Tool Co.., 


136 and 137 

Carter & Hakes Mach. Co... 123 

Davis Machine Co.. W. P.... 27 

Dreses Mach. Tool Co....... 22 

arr eaeeeee 66 

Fay Mach. Tool Co.......... 83 

Pemtmer Bere. Co... B. J.insecccs 110 

Garvin Machine Co.......... 12 

| Gisholt Machine Co ee! 


Jones & Lamson Mach. Co., 
12. 183 and 66 
LeBlond Mach. Tool Co.. R. K., 
7? and 4th cover 
Lodge & Shipley Mach. Tool 


Co. E ‘ t 
Niles-Bement-Pond Co 
2d cover, 51 to SS and 121 
Potter & Johnston 20 and 21 
Pratt & Whitney Co..3, 59 to 64 
Prentice Bros. Co Tre ry 29 
Prentice Co., Geo. G........ 23 
Springfield Mach. Tool Co.... 65 
Warner & Swasey Co.. -. 33 


Whitcomb-Blaisdell Mach. Tool 
Co ‘ ‘ obs One ONES O'S 
Windsor Machine Co......... 34 
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AMPS 


of all kinds for 


Pattern Makers 
Machinists 


Metal Workers 
Etc., Etc. 


We have just issued a new catalog of 29 pages 
of clamps exclusively. It shows all styles and manner 
of clamps and if you use them you should have a copy. 

Ask for Catalogue No. 2819. 


Hammacher, Schlemmer G Co. 


Hardware, Tools and Supplies 
NEW YORH SINCE 1848 


4th Avenue and 13th ( treet 











aoa A A Ad 


We carry in stock all the triangular sizes suitable for the G. R. Lang 
Company’s (Meadville, Pa.) Tool Holder in both 


NOVO AND 
NOVO-SUPERIOR 


High Speed Steels. The durability of these steels is three times higher than that 


V4 








of any other High Speed Steels. Results are guaranteed. Send us a trial order. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplain-s St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal 
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Terret Machines, Vertical 
Bullard Machine Tool Co., 
136 and 137 
Flather Mfg. Co., E. J.......110 
Niles-Bement-l’ond Co., 
“d cover, 51 to 58 and 121 


Turrets, Carriage 


re re 2. Ue. «sce e dae ene 107 
Twist Drills 
Boker & Co., Hlermann S1 


Cleveland Twist Drill Co 

fth cover 
Hammacher, Schlemmer & Co. Sl 
Morse Twist Drill & Mach. Co. 7 
National Twist Drill & Tool Co. 8 
Niles-Bement-lond Co., 


Yd cover, 51 to 58 and 121 
Pratt & Whitney Co. .3, 5! to 64 
Standard Tool Co...... 19 
Union Twist Drill Co.... 77 
Ward & Son, Edgar ‘I . SS 
Whitman & Barnes Mfg. Co 31 
Wiley & Russell Mfg. Co... 94 


tnions 


pee Beem. Ce, Bi Me wesc 125 


Universal Joints 


Baush Mach. Tool Co. 24 
Boston Gear Works ; 1OS 
Gray & Prior Mach. Co 125 
United Bearings Co..... <2 
Vanderbeek Tool Works... LOS 
Valves 

mattemeal Twhe Ce. ..sccccese 125 
Watson-Stillman Co Serer: 


Valves, Hydraulic 
Chambersburg Engineering Co. 96 
Vanadium 

American Vanadium Co.. S6 
Vise Stands 


LeBlond Mach. Tool Co., R. K.. 


7) and 4th cover 


New Britain Mach. Co 126 
Tindel Morris Co O5 
Western Tool & Mfg. ¢ O5 





Vises, Drill 


Carter & Hakes Machine Co.. 
Graham Milg. Co... .cccosess 
Jackson Vise & 
Tool Works......105 


Vanderbeek 


Vises, Metal Workers’ 


Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Carter & Hakes Machine Co. .123 
Ts ss caek aes 1O5| Washers 
Hammacher, Schlemmer & Co. 81 
Jackson Vise T ; 
LeBlond Mach. Tool Co., R. Ix 


Graham Mfg. 


Parker Co., 


Vises, Wood 


, gs Sr 105 
Voltmeters 


Mi Mfg. Co 
Tool Co... .105 lilton Mfg. , 


95| Welding 


123 | Hammacher, Schlemmer & Co. 
105 Parker Co., Chas. 
>| Pratt & Whitney Co..: 


i a ee 
Wash Stands and Bowls 


Manufacturing Equipment and 
Engineering Co 11 


Watchmen's Clocks 
7 and 4th cover] tfardinge Bros 
Millers Falls Co........ sig. te: - 


81 


.105 
, oo to 64 


cover 


Reed Mfg. Co.......++5 --105] American Tube & Stamping Co.135 
Walworth | CO... ..+++++ GOT Joayis-Bournonville Co . 92 
Western Tool & Mfg. Co..... 9°] Bleetric Welding Products ( 92 
Garwood Electric C 113 
Vises, Pipe cioodyear, Inc., N 91 
: ; , Industrial Oxygen ¢* 89 
BRignall & Keeler Mfg. Co....128] sanford Mfg. Co., F 92 
Buttertield & CO... eee eee ; 94) Standard Welding oa 130 
Curtis & Curtis 128] Toledo Electric Welder Co.... 91 
Parker Co., CBAS....cesecsece 105] Webster & Perks 107 
Reed Mfg 105 
Saunders Sons, 1).....ceees 128 | Wire-Flattening Mills 
Walworth Co....- 66] Blake & Johnson 106 
Wells & Son Co., F. E.......107 a 
Western Tool & Mfg. Co... 05 | Wire-Forming Machinery 
Williams & Ce., d. Hh. .cccces 111 Automatic Machine .. 425 
tlake & Johnson Co.. .. 106 
Vises, Plain Manville Mach. 104 
Graham Mfg. Co...........- 105] Wire, Musie 
Vises, Planer and Shaper Hammacher, Schlemmer Sl 
‘ . Wire Nail Machinery 
American Tool Works Co..... Ss Nati ; M: . me 22 
Carter & Ilakes Mach. Co 123] National Machinery 128 
Cincinnati Planer Co... 35 : , . 
Ilendey Machine. Co......... 77 were - Straightening Ma- 
Niles-Bement-Pond Co.. chinery 
2d cover, 51 to SS and 121 Adt & Son. Jol 123 
Queen City Mach. Tool Co 92| itoefer Miz. Co. 16 
Vanderbeek Tool Works......105 Shuster "Co. F 130 
Vises, Universal Machine Wire, Vanadium 
Americi Tanadi 86 
tecker Milling Machine Co... 23 American Vanadium i] 
Brown & ae ne .‘ Hi \ Wood Working Machinery 
‘ ane 1 covel 
Graham Mfg ‘o 105] Greaves, Klusman & 115 
Skinner Chuck Co . 99] Manning, Maxwell & M .135 








Wood Working Machinery 
—Continued. 
Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 121 
Seneca Falls Mfg. Co........ 116 
Wrenches, Drop Forged 


Billings & Spencer Co......- 96 
Morse Twist Drill & Mach. Co. 75 
Page-Storms Drop Forge Co..105 
,. a er 104 
Whitman & Barnes Mfg. Co. 31 
Williams & Co., J. H 


Wrenches, Machinists’ 


Bemis & Call Hardware & 


he a as a ne ead 105 
trosnihan Wrench Co........ 104 
oe Wee Soe, wicks s wes ecn 25 


Ilammacher, Schlemmer & Co. 31 
Morse Twist Drill & Mach. Co. 75 


Page-Storms Drop Forge Co..105 
eememt Bere. ©C$eO...6c0002% . 104 
Whitman & Barnes Mfg. Co.. 31 
Weems & Coe., cd. H.ccccece 111 
Wright Wrench Co.......... 105 


Wrenches, Pipe 
Bemis & Call Hardware &« 


en GM. cw cass 5 ie atid ao 
Brosnihan Wrench Co........ 104 
Greene, Tweed & Co......... 105 
Reed Mfg. Co. iveheeten 105 
Tweet Bee OO... ck ccccces 104 
Walworth Mfg. Co...... SW 
Wells & Ben Ceo., F. B....... 107 
Whitman & Barnes Mfg. Co.. 31 
Wien & Oe, 2. Ti <ciieus 111 
Wright Wrench Co.........- 105 
Wrenches, Ratchet 
Greene, Tweed & Co......... 105 
Paver Ce., CeBBicsccscccess 105 
Pratt & Whitney Co..3, 59 to 64 
Trimoenmt Mie. COcccccccccecss 104 


Wrenches, Tap 
American Tap & Die Co...... 94 


besly & Co., Chas. H...ceoce 44 
a _ Ff fe ere 94 
Ce eee, os Ee Wa eesnaces 2 
Carpenter Tap & Die Co.,J.M. 94 
ee. wee, aoe. BR, Dc cweckes 94 
DO BOGE GO... wcceseses 49 
er oe. Be Mesaccvecs - 28 
eee Bee, OP. a vs cccneces 104 
ee NO, is cceccancduceae 45 

















Capital is in the Hands of Conserva- 


This is the list of men you 


OU can only sell 


the conservative 
through the progressive 


one. In every 


worthwhile 


shop there is one 


Or a dozen 


Alert, progressive, 
gent, cost-reducing, labor-sav- 


sults. 


are that kind of 











Those responsible 


ing, thinking man or men- 


These men read some tech- 
nical paper, just because they 
men 
They want to know 
And they do know 


man 


intelli- 


for re- 


tive Men! 











What is going on in their 
line of endeavor— 

They study each new 
tool 


They compare’ methods 
shown and time given 

And all the infinite technical 
details of machinery— 

And they read that paper 
which they have learned to 
trust and depend upon. 


An Advertisement in His Head is Worth a Thousand in 


American Machinist 


New York 


want to reach— 
But such a list was never 
compiled into any directory— 
And never will be. 
In the language of Kipling— | 
“Tis the legion that never 
was listed. 


” 


men are 
wholly inaccessible to sales- 
or circulars. 











nearly 


From them, directly or in- 


come the inquiries 


want 


The requests for catalog or 
that 
on its arrival 


mean attention 


His Scrap Basket. 























